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PATENT COOPERATION TREATY 

From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: 

United States Patent and Trademark 

Office 

(Box PCT) 

Crystal Plaza 2 

Washington, DC 20231 

ETATS-UNIS D'AMERIQUE 

in lid CopdOllY ClcUlCU UIMUC 


Date of mailing (day/month/year) 

25 February 1998 (25.02.98) 




International application No. 
PCT/NL97/00345 


Applicant's or agent's file reference 
PCT 0589 


International filing date (day/month/year) 

19 June 1997 (19.06.97) 


Priority date (day/month/year) 

20 June 1996 (20.06.96) 


Applicant 

VAN LEENGOED, Leonardus, Andrianus, Maria, Govardus et al 



1. The designated Office is hereby notified of its election made: 



I X I in the demand filed with the International Preliminary Examining Authority on: 

20 January 1998 (20.01.98) 

I I in a notice effecting later election filed with the International Bureau on: 



2. The election 




was 



I I was not 

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 





Authorized officer 


The International Bureau of WlPO 




34, chemin des Colombettes 


R. Raissi 


121 1 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338-83.38 



Form PCT/IB/331 (July 1992) 1910862 



PATENT COOPERATION TrI^Y 

PCT 

INTERNATIONAL SEARCH REPORT 

(PCT Article 1 8 and Rul s 43 and 44) 



Applicant's or agent's file reference 

PCT 0589 


POR PI IRTHFR see Notification of Transmittal of Intemational Search Report 
rvn run i ntn pcT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 


Intemational filing date (day/month/year) 


(Earliest) Priority Date (day /month/year) 


PCT/NL 97/00345 


19/06/1997 


20/06/1996 


Applicant 






KOSTER, Henk W. et al . 






This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the Intemational Bureau. 


This Intemational Search Report consists of a total of 5 sheets. 

[y^ It is also accompanied by a copy of each prior art document cited in this report. 





1 . Certain claims were found unsearchable (see Box I). 

2. Q Unity of invention is tacking (see Box II). 

3 rvl The international application contains disclosure of a nucleotide and/or amino acid sequence listing and the 
intemational search was canned out on the basis of the sequence listing 

□ 
ffl 



filed with the intemational application. 

furnished by the applicant separately from the international application, 

I I but not accompanied by a statement to the effect that it did not include 
— matter going beyond the disclosure in the intemational application as filed. 



I [ Transcribed by this Authority 

4. With regard to the title, the text is approved as submitted by the applicant. 

lYl the text has been established by this Authority to read as follows: 

IL-6 AND IL-6-RECEPT0R DERIVED PEPTIDES HAVING IL-6 ANTAGONISTIC OR AGONISTIC 
ACTIVITY 



5. With regard to the abstract, 



I y I the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b). by this Authority as it appears in 
— Box Ml. The applicant may. within one month from the date of mailing of this International 
Search Report, submit comments to this Authority. 



6, The figure of the drawings to be published with the abstract is: 
Figure No Q as suggested by the applicant. 



[)^ None of the figures. 



[ [ because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invenfion. 
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INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/NL 97/00345 



Box I Obs rvati ns wh re c rtain claims were found uns archable (Continuati n of It m 1 of first she t) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. I X I Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

see FURTHER INFORMATION sheet PCT/ISA/210 



2. Claims Nos.: ^ . . . 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 

an extent that no meaningful International Search can be carried out, specifically: 



3. Claims Nos.: , ^ t c Af \ 
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(aJ. 

B X II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
' ' searchable claims. 



2. I I As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I I As only some off the required additional search fees were timely paid by the applicant, this International Search Report 
I 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4. rn No required additional search fees were timely paid by the applicant. Consequently, this Intemational Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest TTie additional search fees were accompanied by the applicant's protest. 

I j No protest accompanied the payment of additional search fees. 



Form PCT/ISA/21 0 (continuation of first sheet (1 )) (July 1 992) 



International Application No. PCTW L 97 00345 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Remark : Although claini(s) 18 and 19 (both partially, as far as an in 
vivo method is concerned) are directed to a diagnostic method practised 
on the human/animal body, and although claims 15 and 22 (both completely) 
and claim 16 (partially, as far as an in vivo method is concerned) are 
directed to a method of treatment of the human/ammal body , the search 
has been carried out and based on the alleged effects of the 
compound/composi tion. 



RNATIONAL SEARCH REPORT 



International Application No 

PCT/NL 97/00345 



A. CLASSIFICATION OF SUB JECT MATTER 

IPC 6 C07K14/54 C07K14/715 C07K16/24 C07K15/28 
A61K38/17 A61K38/20 A61K39/395 G01N33/68 

According to International Patent Classification QPC) or to both national classificatbn and IPC 



C07K16/42 
G01N33/577 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symtwls) 

IPC 6 C07K A61K G01N 



Documentation searohed other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the intemational search (name of database and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



DATABASE WPI 
Week 9607 

Derwent Publications Ltd., London, GB; 

AN 96-065477 
XPO02027134 

& JP 07 324 098 A (DAICEL CHEM. IND. LTD. 
ET AL.) , 12 December 1995 
see abstract 

DATABASE WPI 
Week 9607 

Derwent Publications Ltd., London, GB; 

AN 96-065476 
XP002027135 

& JP 07 324 097 A (DAICEL CHEM. IND. LTD. 
ET AL.) , 12 December 1995 
see abstract 



-/■ 



1,3,6, 
14-16 



1-6, 
14-16 



13 



Further documents are listed in the continuation of fcwx C, 



Patent family members are listed in annex. 



** Special categories of cited documents : 

*A* document defining the general state of the art which is not 

considered to be of particular relevance 
'E" eariier document but published on or after the intemational 

filing date 

"L' document which nrtay throw doubts on priority olaim(8) or 
which is cited to establish the publbation date of another 
citation or other special reason (as specified) 

*0' document referring to an oral disclosure, use, exhbition or 
other means 

"P* document published prior to the intemational filing date but 
later than the priority date claimed 



'F later document published after the intemational filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" documentof particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

*Y* document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document nromber of the same patent family 



Date of the actual completion of the intemational search 



20 October 1997 



Date of nnailing of the intemational search report 



.1 0. 11. 97 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswipc 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized offioer 



Nooij, F 



Form PCT/ISA/210 (second sheet) (July 1992) 



page 1 of 2 
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International Application No 

PCT/NL 97/00345 



C.(Contlnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



DATABASE WPI 
Week 9035 

Derwent Publications Ltd. 

AN 90-266224 
XPO02O27136 

& JP 02 188 600 A (CHUGAI 
KK) , 24 July 1990 
see abstract 



London, G6; 



PHARMACEUTICAL 



WO 95 04075 A (MEDVET SCIENCE PTY. LTD.) 9 

February 1995 

see examples 15,16 

see seq. id. nos 17,36,37 

see table 2 



EP 0 426 857 A (KURARAY CO. 
1991 

see claim 7 



LTD.) 15 May 



US 5 210 075 A (SCHOLZ ET AL.) 11 May 1993 
see examples 

C. MORTON ET AL.: "Solution structure of 

synthetic peptides corresponding to the 

C-terminal helix of interleukin-6. " 

EUROPEAN JOURNAL OF BIOCHEMISTRY, 

vol. 219, no. 1-2, 15 January 1994, 

BERLIN, GERMANY, 

pages 94-107, XP000645297 

see page 98, left-hand column, line 50 - 

line 61 

see page 105, right-hand column, line 20 - 
page 106, left-hand column, line 4 

M. KALAI ET AL. : "Participation of two 
Ser-Ser-Phe-Tyr repeats in interleukin-6 
(IL-6) binding sites of the human IL-6 
receptor. " 

EUROPEAN JOURNAL OF BIOCHEMISTRY, 
vol. 238, no. 3, June 1996, BERLIN, 
GERMANY, 

pages 714-723, XPO0O645294 
see table 1 



1.3,6. 
14-18 



1-7. 

14-16,21 



2.3,6,7. 
16 



1-5.12. 
14-16 



1.3.4.6, 
7 



12 
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International Application No 

PCT/NL 97/00345 



r^aieni aocurneni 
cited in search report 


Putrfication 
date 


Patent family 
member(s) 


Publicalion 
date 


wo 9504075 A 


09-02-95 


AU 


7341494 


A 


28-02-95 




PA 




A 
n 


no n9 






EP 


0715633 


A 


lZ-0o-yb 






JP 


9501154 


T 


04-02-97 


EP 426857 A 


15-05-91 


CA 


2026881 


A 


09-08-90 




WO 


9009396 


A 


23-08-90 






US 


5171837 


A 


15-12-92 


US 5210075 A 


11-05-93 


NONE 







Foim PCT/ISA/210 (patent family annex) (Juty 1992) 



17. DEC. 1998 15:33 



VEREENIGDE DEN HAAG 



NO. 6357 " F. 8- 



WORLD INTELLECTUAL PROPERTV ORGANIZATION 
InlemaUonal Bureau 




PCX 

INTERNATTONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERAnON TREATY (PCT ) 

WO 97/48728 



(51) InternaClonal Patent Claastflcation ^ * 



C07K 14/54, 14/715, 16/24, IdTZS, 16/42, 
A61K 38^7, 38/20, 39/395, GOIN 33/68 
33/577 ' 



Al 



(11) Internaaonal Publication Number: 
(43) Intemnti nal Publfcation Daloi 24 December 1997 (24.12.97) 



(21) Intemational Application Number: PCT/NL97/00345 

(22) International FUing Dote: 19 June 1997 (19.06.97) 



(30) Priority Data; 

96201 720.8 20 June 1996 (20.06.96) 

(34) Countries for which the regional or 

international application was fiUd: AT ct al, 



EP 



(71) Applicant (for all designated States except US): KOSTCR 

Hcnk, Wilhelmus [NUMC]; 1607 Pare Saint Roman. MC- 
98000 Monte Carlo (MC). 

(72) Inventors; and 

(75) Inventors/Applicants (for us onfy)t VAN LEENGOED. 
L^onardUB, Andrianus. Maria, Govardus [NL/NL]- Oost- 
landparlc 6, NL.8212 AN Lelystad (NL). HOEBE, Kasper, 
Hubeitus, Nicolaas [NUNL]; Tolstecgplantsoen 46, 
NL-3523 AN Utrecht (NL). HOEBE, Kaspcr, Hubemis 
Nicolaas (NL/NL]; Kaivecl 10-04. NL-8231 AP Lelystad 
(NL). ' 

(74) Agent: SMULDKRS. TTi., A„ H.. J.; Vertcnigde Octrooibu- 
reaux, Nieuwe Porklaan 97, NL-2587 BN The Hague (NL), 



(81) Designated Statcin AL, AM, AT, AU, AZ, BA, BB BG, BR 
BY. CA. CH, CN, CU. CZ, DE, DK, EE, ES, FI, GB. GE 
GH. HU, IL. IS, JP, KE, KG. KP, KR. KZ. LC. LK. LR,' 
LS. LT, LU, LV. MD, MG, MK, MN, MW, MX, NO NZ. 
PL. PT. RO. RU. SD. SE, SO, SI. SK, SL. TJ. TM, TR, 
TF. UA. UG. US, UZ, VN. YU. ZW, ARIPO patent (GH 
KE. LS. MW. SD, SZ, UG, ZW), Eurasian patent (AM, AZ, 
BY. KG. KZ, MD, RU. TJ. TM), European patent (AT, BE, 
CH, DB. DK, ES. PI. PR, GB. OR. IE, ir; LU, MC. Nl! 
PT, SB). OAPI patent (BP, BJ. CP, CG, CI, CM. GA. ON 
ML. MR. NB, SN. TD, TXJ). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



AND IL.6.RECEPTOR DP KIVED PEPTIDES HAVING IL^ AKTAOONISTIC OR AGQN T.tTin Armvrcy 

(57) Abstract 



tides ^*'«'i«!f.*'^ ^ Ia'^x IL-6-reccptor derived peptides having IL-6 agonistic or antagonistic activity. TTie pep- 
tides are at least 5 ammo acids long and arc selected from one of the followine amino acid iceniirn«.<:- b Yii nniM Ai dT 
STKVLIQFLQKKAKNL. lUlSreEFLQSSLRALRQMQl^CTOKSPL^NVVC PRsSlTTXAAO^VRCTO^^ 
^•^^5; I'BKPKNLSCIVNEGKKMRCBWDOGR. J^KSEWAtoVdcSdS? iJ^^S^^ 
SLTITCAVLLVRKFQNSPAED or PVYKVKPNPPHNLSVIN. Selected peptides and combinations oTlelated^Sf Ja"' 



17. VEC.-i998. \b:n 



"tKtfNlGUli m HAAO 



REQUEST 



llie u&dersigiiied requens thac the prcs nt 

inremationai appLicacioa be processed 
accoititng to the Patemc Cooperation Tieary. 



Intcmaaaonai Appliotion No. 



Inteniational Filing Daie 



Name of receiving 0£5ce god "PCX Inteniatiopal Application" 



AppHcaoi's or agent's file i c f ere a cc 
(if duired) (12 Jmumij mmmum) 



PCT 0589 



Box No. I TITLE OF INVEimON 

Amino acid sequences and sources of selected peptides 



Box No. a \ APPLICANT 



Box ij the appiicm s Siait (ie, cawixryj 



- ■ . - ^. lyy^ ofrxsiaemx xf fto Stam o) irsiakntx is v whrmn mUfw./ 



Koster, Henk W. 
1607 Pare St. Roman 
MC 98000 Monte Carlo 
Monaco 



["^ This person is also inventor. 



Tetcphonc No, 



Ficsiinilo No. 



Teleprinter No- 



Smte {u€, coynxry/ of nanonaJicy: 


Sure (U, couniry) of rC 


sidence: 




B xNo.m FURTHER APPUCANT(S)AND/OR(FURTHEaR)lNVENTOR(S^ 





Name and address; (FamifyfuamfoUuwfxiby^r^rvMwt:^^ 

Tl^adiiFzafTmumcbide postal c6i&imdnann of c Thgommiryp/theaddnss inOuyjsea 

Baz is the appUoaia's StaiM (ic country/ c/nsidoKct/naSeaie ofttsititsKc is Micastd Ulcfw,) 

van Leengoed, Leonardus Adrianus Maria 

Govardus 

Oostrandpark 6 
8212 AN Lelystad 
the Netherlands 



This person is: 

I [ applicant only 

Ijjcj applicant and inventor 

□ invcnior only (If this check-bar 
iS Mtarixd do not /m in b^iaw.; 



Slaic (L6. cotmxry) of narionality: 



NL 



State (Le. cotmoyj of residence: 



NL 



This person is applicant 
for the purposes of: 



□ ail designated ( | aill dcjignned Suies cxxcpi 
States I I the United Stales of Amcfica 



Sihc United SUW rn the Sutcs indicased in 
of America only I I ttic SupplemennI Box 



I Xj Further applicants aad/or (fiirdicr) inventors are indicated on a continuation sheet. 



Box No. IV AGENT OR COMMON REPRESENTATIVE: OR ADDRESS FOR CORRESPONDENCE 



The person identified bcio^ is hcfetryrtiAS been sppoimcd lo aci on beb«lf 
of the applicani(s) before the compctcm Intemanonal Awhontiea a^ 



[ I common rcpi^sentaiivc 



Name and addiesr. (FcrftifyfumKfolki^bygtmnam 

Tf«aMtSSffnjLsi tneiude postal cods and name of CMtry,^ 

Smulder s , Th^A.H.J., c^s. 

c/o VEREENIGDE OCTROOIBUREAUX 

Nieuwe Parklaan 9 7 

2 587 BN The Hague 

the Netherlands 



fx] agent 

Telephone No. 

070 - 4166711 



Ftsaimlle No. 

070 - 4166799 



Teleprinter No. 



fv^artc this chedt-box where no agent or common Tepftscniauvc is^as been appointed and the space above is used instead to 
indicatg a sptacial addresLs to which correspondoicc should be sent, 
PormPCT/RO/lOl (first sheet) (January 1997) 



S£B ^ofKs to ihe requMSt form 



THIS PAGE BUHK (US'™) 



.17. DEC. 1998 15:32 VEEEENIGDE DEN HAAG^^ 2 ^ NO. 6357 P. 5 



Continoation of Box No. IIL^^URTHER APPLICANTS AND/OR (FURTHERnNVENTORS 



If none of the foUowing sub-boxes is used^ thissh eet is nor to be included in the request 


Name and address: (Fomify name/oUcwed by given name: far a iegal emiiy.JuH official designation. 
The address must include postal code and name of country. The country of lha address indicated in this 
Box is the applicant's State (i.e. country) ojrtsitkrtce ij no State of residence is indicated below.) 

Kasper, Hubertus Nicolaas Hoebe 
Tolsteegplantsoen 46 
3523 AN Utrecht 
the Netherlands 


This person is: 

I 1 applicant only 

[ X I applicant and inventor 

j 1 inventor only (1/ this check-box 
tj marked do not fill in below,) 


State (i,e. cowtrry) of nationality: 

NL 


State (i.e, country) of residence: 

NL 


This person is applicant all designated [—] all designated Smc^ accept rrn the United States f— | the States indicated in 
for the purposes of: 1 i Slates | | the United Stares of Amenca 1 ^1 of America only 1 1 the Supplemental Box 


Name and address: (Family name followed by given name: for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicants State (i.e. country) of residence if no State of residence is indicated below.) 

Meloen, Robert Hans 
Karveel 10-04 
82 31 AP Lelystad 
the Netherlands 


This person is: 

[ 1 applicant only 

|X 1 applicant and inventor 

1 1 inventor only (ff this check-box 
is marked do not fdl in below.) 


State (i.e. country) of nationality; 

NL 


State (i.e. country) of residence: 

NL 


This person is applicant i 1 all designated l | all designated StAtes except rrr\ the United States | 1 the States indicated in 

for the purposes of: 1 1 States . i 1 the United States of America 1 ^ 1 of America only 1 1 the Supplemental Box 


Name and address: (Family name/allowed by given name: for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant's State fi.e. country) of residence if no State of residence is indicated below.) 


This person is: 

1 J applicant only 

1 1 applicant and inventor 

1 1 inventor only (If (his check-box 
*— ' is marked, do not fill in below,) 


Slate (i.e. country) of nationality: 


State (i.e. country) of residence; 


This person is ^plicant r— i all designated | | all designated Slates except i — i the United States | — i the States indicated in 
for the purposes of: I 1 States 1 J the United States of America | | of America only | ) the Supplemental Box 


Name and address; (Family name followed by given rusme:fora tcgaf entity, fidl official (designation. 
The address must include postal code and name of eounoy. The eounrry of the asLiress indicated in this 
Box is the applicant's State (i.e, country) of residence if no State of residence is indicated below.) 


This person is; 

1 [ applicant only 

I 1 applicant and inventor 

[ j inventor only (If this check-box 
is marked, do not fill in below.) 


State (i.e. country) of nationality; 


State (i.e. country) of residence: 


This person is applicant r— i all designated f— l all desi^naicd States excepi I 1 the United Suies i 1 ihc States indicated in 

for the purposes of: 1 1 Siaics | | ihc Unncd States of Amencn [ 1 of America only | | ihc Supplemental Box 


[ 1 Further applicants and/or (further) inventors are indicated on another continuation sheet. 



Form PCT/RO/IO) (continuation sheet) (Januar>' 1997) See Notes to the request form 
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OESIG.NATI' 
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F STATES 



The followiag designation^ are hereby made undi 
Regional Patent 
E AP 



Rule 4.9(a) ^morJ^ //k applicable chzck-boxtj: at least cm mutt be matkedj: 



ARIPO Patent: KEKicnya. LS Lesotho, >fW Malawi. SDSudaxu 5^ Swaziland, UG Uganda, and any oihcrStaie which 
is a Contracting State of the Harare Protocol and of the PCT 

(x) EA Eurasiaa Patenc AMAnncnia, AZ Azerbayan, BY Belanis. KG Kyrgyzstan, KZ KazaJcstan, MD Republic of 
Mold va, RU Russian Fedcraxi n. TJ Tajikistan. TM Tufloncnistao. and any other State which is a Contracting State 
of the Eurasian Patent C nvoitian and of the PCT 
EP European Patent; AT Austrix BE Belgium. CH and LI Swiixedand and Liechtenstein, DE Gcnnany, DK Denmaik. 
ES Spain, JFl Finland, FR France, GB United Kingdom. GR Greece; IE Ireland. IT Italy. LU Luxembourg. MC Monaco, 
NL Kcthcxiands, FT FomigaL SE Sweden, and any other State which is a Contracting Stale of the European Patent 
Convention and of the PCT 

|X] OA OAPIPatcnC BF Burkina Faso,BJBenin-CFOwtralAfii can Republic, CG Congo, QCdted' I voii«,^^C^ 

GA Gaboa GN Guinea, ML Mali, MR Maurinnia, N£ Niger, SN Senegal, TD Chad, TG Togo, and any other State 
which is a member State of OAPI and a Contracting Slate of the PCT fl/othtr kind of pranection or irvaonent desired specify 
on doited line) ^ * 

National Patent (if other kind of protection or oraamnM desired specify on dotted One/: 





AL 




AM 




AT 


m 


AU 


m 


AZ 


m 


BA 


m 


BB 


m 


EG 


m 


BR 




BY 


m 


CA 


m 


CH 


ixj 






cu 




cz 


m 


DE 


m 


DK 




EE 


© 


ES 




FX 




GB 


m 


G£ 




HU 




IL 




IS 


m 


JP 




KE 




KG 




KP 




KR 




KZ 




LC 




LK 


E] 


LR 




LS 


a 


LT 



Albania 

Armenia 

Austria 

Australia 

Azerta^an 

Bosnia and Herzegovina 
Barbados 

Bulgaria 

Brazil 

Belarus 
Canada 

ind LI Switzerland and Liechtenstein 

China 

Cuba 

Czech Republic 

Cennany 

Denmark , 

Estonia 

Spain 

Finland 

United Kingdom 

Georgia 

Hungary 

Israel 

Iceland 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's Republic of Korea 



Republic of Korea 

Kazaksian 

Saint Lucia 
Sri Lanka 
Liberia 

Lesotho 

Lidiuania 



m 
m 

m 

m 

m 

m 

GO 

m 

eo 
m 

eg 

m 
m 

E 

m 



LU Lwtembourg 

LV Latvia 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 

yvs Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal : 

RO Romania 

RU Russian Federation 

50 Sudan 
SE Sweden 
SG Singapore 

51 Slovenia 

SK Slovakia 

TJ Tajikistan 

TM Turkmenistan 

TR Turkey 

TT Trinidad and Tobago 

Ua Ukraine 

UG Uganda 

US . Uniied States of America 



UZ 
VN 



Uzbekistan 
Viet Nam . 



Check-boxes reserved for designating States (for the purposes of 
a national pitent) which have become party to ihc PCT after 
issuance of this sheet: 

13 .CH..,<3Mo^ 

El . W. . . YKg9si4yia , 

0 . ZA .ZA?ril?aJ?K^ 

0 . SL, , Sierra. Le.QA^ 



In addition to the deiigoarions made above, the applicant also makes under Rule 4.9(b) all designmi ns which would be peimiaed 

under the PCT except the designation(s) of ; . • 

The applicant declares that those additioiul designations are subjeajio contirmabon and that any designation which is not confumed 
before ihe expinuion of 1 5 months from the priority date is to be regarded as withdrawn by the applicant at the expiration f that time 
UmiL fCanfirmaiiOn of a (tattttaaon conjtsu of the fHin% of a nonce jpt^fp^K fhut ^w%nai\on grid tht pvymMnt of tht dMxi^twn and conftrmauon 
ftti. Confirmation mttsf rrach the rt€rmng Office withxn thm tS-monih tim* dmtt.f 



Form PCT/RO/IOI (second shcct» January 1997) 



See t^otes to the request form 
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Box No. VI 



VEREENIGDE DEN HAAG^" 

PRIORlTYdll^^ 



4... 



NO. 6357 P. 7 




I I The receiving ORiee is hereby requested to oreDan^ nnrf .i.^ r 



^^^^^ V M - - 1 — ^ ™^ v« r *l|au« CU/t 



BokNo.VII IWTCRNAnONAL SEARCHING AUTHORITY 



'«'^omine,mtrmulon,lM,ardt,uuiicaieihtAuih«tirychos*n: the iw,>.Uiit^ cede ISA / 



Number; 

96201720,8 



Counoy (or regional Office) 
EP 



Dmc (dayfmtmth/year): 
7 March 1997 



Box No, Vm CHECK LIST 



This international appjjcaiion contains 
the following number of sheets: 



1. request 


4 


sheets 


2. description : 


16 


sheets 


3. claims 


2 


shccis 


4. abstract 


1 


sheets 


5. drawings 


5 


shetts 


Total : 


28 


sheets 



This intcmaiional application is accompanied by the iiem(s) marked below 

I I ""I 5tn5ir?IT^ eiam»H ■ ■ 



□ separate signed 
power of anomcy 

2 I 1 copy of RCneraJ 

LJ power of anomey 

3 r~j statement explaining 
I — 1 lack of signature 



^- I x) fee calculation sheet 

6. I I sep^te indications concerning 

I I deposited microorgamsms 

7 r~I nucleotide and/or amino acid 

■ L — I sequence listing (diskette) 

^' \ J other ^j/7eej)$5;; 



L 



Box No. DC SIGNATURE OF APPLICANT OR A GENT 

w.. . ^^^^^ ^^^^^ ^^^^ ^^^^^ ^^^^^ ^^^^^ 



J, Renes 



I , Date of actual rcceipi of the purported 
international application: 



For receiving OfHce use only 



3. Corrected date ofactuai receipt due to later but 
tK? m^j;!.*^^!!.^ P"*^ drawings completing 
the purported intemanonal application- 



4. Date of timely receipt of the reouired 
corrections under PCT Aitide \ 1(2): 



5. Imemational Searching Authority ,^ ^ , 
specified by the applicant: ISA / 



Date of receipt of the record copy 
by the InicmationaJ Bureau; 



□ Transmittal of Search copy delayed 
until search fee is paid 

For International Bureau use only . 



2. Drawings: 
received: 

not received; 



Fom,rui/RO/ioi (last sheet) (January 1994: repnnc January 1 997) 



See jWates (o the request form 



7. lJliC..199« lb:4ii . V.tKJiliNIGUf m HAAO' 

int^Rational search report 



mt«m«tJ0Mi A% {\on No 

PCT/NL 97/00345 



IPC 6 C07K14/54 C07K14/715 C07K16/24 C07K15/Z8 C07K16/42 
A61K38/17 A61K38/20 A61K39/395 G01N33/68 G01N33/577 

Aeooftfng to Intafnatlonai Patent ClBMifteatiop (IPC) Of tt> both natloniyl olA-»rtcaHon anil »PO 



B. FIELDS SEARCHED 



Minimum <k>Ouni«ntetraft ••aruhid (olouiTtoalfon vjrmtvm folloiTod by olaifttftQAHoh tymbofa) 

IPC 6 C07K A61K GOIN 



DooumAntalion MaretiAd othmr than mtnrmumrfeeum>nt«Hon to th« Mtwt that aueh doowfnvnt* am rnotudod In ttio fialite taajohad 



Ehotronio daU baia oonauRW during ma (nfiamaboM avonrfi (name of data bc»» and, wharo pnactlaat. mmAmh tmmm imf) 



C. DOCUMENTS CONSIDERED TO 65 RELEVANT 



Oatagory • 



CitaHan of dooumant, whh fndioaban, whafa uppropnafia, of lha ralavant pasmaga^ 



Ralevant to olaim No. 



Ltd., London, GB; 



DATABASE WPI 

Week 9607 
Oerwent Publications 

AN 96-065477 
XPGe2027134 

& JP 07 324 098 A (DAICEL CHEM. IND. 
ET AL.) , 12 December 1995 
see abstract 



1.3,6, 
14-16 



LTD, 



DATABASE WPI 
Week 9607 

Oerwent Publications Ltd., London, GB: 

AN 96-065476 
XPOO2027135 

& JP 07 324 097 A (DAICEL CHEM. IND. LTD. 
ET AL.) , 12 December 1995 
see abstract 



1-6. 
14-16 



[ Xj P"'^*' dooumanta ara ilvtad in tha oontlmiation «f box C. 



Patant fmnly morhbara ara liised \n anriajc 



Spaeial oalago riai ofoKad dooumanti : 



*A* dmmant daflnlng tha ganaral atate of the ait whioh is ntri 
aonaidarad to ba of p^ttioular ralavanoa 

"E* aai^rdooumambutpubliihadon oraftartha irttamatnnaj 
fllma Mm 

doovmant wNoh may throw doutibi an priority dalmft) or 
whioh la ottatf to Mtabl'nh (ha pubfioation data of another 
citidiDn or other epaoi«| rwaon (aa apaoihMQ 

'U* dooumant rafarrtno to an orai diedovufv, ua«, aKhbltion or 
other maani 

"P* dowmant pubHahadprior to tha Intemalmnal fillrw data but 
lAtar than the prwffly data olarmod 



T* latar dooumant publtahadaftarth* (ntofniAiOnal fillnv dato 
or priority daU and not In oonnic* «jth fha ifiptiaBtbin but 
cttad to understaml tha prlno^ple Of theory underlying the 
Invamfan 

'X* dooumentof partieularral«vanoa;thaolatmad Invantwn 
eannatbaeonildafadaov«loroannolbaoom4damd to 
^VOVa an Invantiva atap whan lha dOOMmvrit ia tofoen akina 
dooumant of partimlar ralayanoa; tha olatmad imrantien 
oannot ba oohvidarad to invoKra an fnvanthfa atap whan tha 
dooumant la oombrnad wHh Oha or mora olhar euoh doou- 
manta, auoh oombrnatlon being obvtouft to « paraoh -KHtad 
(n th» art. 

*V dooumant mambartrf tha eama patent tamlV 



Dato of tha aobial comptation of tfielntemotionDt ■earoh 



20 October 1997 



Data of imiffng of tha intomatkina) eaatoh raporl 



1 0. 11. 97 



Name and fr»«;1in0 addiaia of tha IdA 



Authorized effioar 



Eurapa^n Pfllant omoft, P.B. SBIS Patontfoan 2 
NL-22eOHV Rqswijk 
Tel. (♦ai.TO) 340>2(M0, Tjr. 31 601 ape nL 
Pmr, (491.70) 340-30 1G 



No ij. F 



Foim PCrnSA/ZIO (sKond «h««1) {JMf 1992) 



page 1 of 2 
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REENIGDE DEN HAAG 



NO. 6357 P. 33 



irtaRKATIONAL SEARCH REPORT 



Intornntlonal A| Uon No 

PCT/NL 97/00345 



C.(ConHmi«Uon) POCUM6NT3 COHSfPgRED TO BE RELEVANT 



CAt«Oary • I COiMlon of dooum^nt. with indbalion,wh«r» ■ppropnAtft. erf lh» r»!ov««l pn*«s*« 



n«|«Vant to elolm Mo. 



0 



DATABASE WPl 
Week 9035 

Derwent Publications Ltd., London, GB; 
AN 9G-2662Z4 

XPO0Z027136 

& JP 02 188 600 A (CHUGAI PHARMACEUTICAL 
KK) , 24 July 1990 
see abstract 

WO 95 04075 A (MEDVET SCIENCE PTY. LTD.) 9 

February 1995 

see exanples 15,16 

see seq. id. nos 17,36,37 

see table 2 

EP 0 426 857 A (KURARAY CO. LTD.) 15 May 
1991 

sec claim 7 

US 5 210 075 A (SCHOLZ ET AL.) 11 May 1993 
see examples 

C. MORTON ET AL.: "Solution structure of 

synthetic peptides corresponding to the 

C- terminal helix of inter! eukin-6." 

EUROPEAN JOURNAL OF BIOCHEMISTRY. 

vol. 219, no. 1-2, 15 January 1994, 

BERLIN, GERMANY, 

pages 94-107, XP0OO645Z97 

see page 98, left-hand column, line 50 - 

line 61 , -, - ->n 

see page 105, right-hand column, line Z0 - 
page 105, left-hand column, line 4 

M. KALAI ET AL. : "Participation of two 
Ser-Ser-Phe-Tyr repeats in interleukin-6 
(IL-6) binding sites of the human lL-6 
receptor." 

EUROPEAN JOURNAL OF BIOCHEMISTRY, 
vol. 238. no. 3, June 1995, BERLIN, 
GERMANY, 

pages 714-723, XP0O0645294 
see table 1 



1,3,6. 
14-18 



1-7, 

14-16.21 



2,3.6,7, 
16 



1-5,12, 
14-16 



1.3,4,6, 

7 



12 
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INTERNATIONAL SEARCH REPORT 



Intamatio ^ipUoation No. 

PCi/NL 97/G0345 



Box I Observations whor* e ttatn clainw w.i* found mm archabta (Continuation of Horn 1 of firat ahoat) 



Thi. International Search Report has pol baen eatabUBhad in nap^M of certain claim, undar Artiola I7(2)(a) tor the toBowing f»a*ons: 

1- fxl ClaimaNM.: . . ^ , 

baeauae Ihay relate to subjaot mattar not required to be aaarohad by Ihio Aulhorty. namaly: 



see FURTHER INFORMATION sheet PCT/lSA/210 



b^^Iiloiey relate to parts of tho Inwrnational Application Ihal do not oomp*y wUh tha prosortbod requirGmonto to auoh 
art •Jrt«nt thai no maanirtghil Irttemilional Search can caniidoul, Bpocilieallir; 



n 



b»l!^B they are d«pend«nt claims and are not drafted in aooordwice with th9 second and third eantonoo* ot RuIq 6.4(«). 



Box II Ob*«rvailon3 wrttere unity of fnvmtlon Is lacking (ContlnuaUon of ll«m 2 of flf»t shMt) 



Thi» Intomational Searching Authority found muhipio invontions In this irtomBlionftl application, as lollowa: 



1 . [ I Aa aJi required addilionaJ aeafch f«ca were timefy paid by tha applioant. thia Intarnalional Soarch Report covara ad 
I— I saarchabla claims. 



2. \~\ A» Oil searchable daima could be searched without effort juatilyirg an additional lea. thi» Authority did not invite payment 
of any additional foo. ' 



3. I 1 Aa only aoma of the required additional searoh feea ware llmaty paid by tha applroant. this Irrtomational Search Report 

I 1 Ga>/GT% only Ihoao daima for which feea ware paid, tpedficaily o1aim» Noa.: 



4. f 1 No raqulr^ additional search faoa were timely paid by the apf^iconl. Cons 
— reatnotad to tha invanUon firit mertionod in tha claims; it i» ooverad by clan 



Consequently, thia Intamalional Search Ropoit ia 
olaima Noa.: 



Remark on Pmteat Q The additional taoreh leas ware ocoompaniod by the applicant'3 prota»l, 

j~| No protaal aocompaniad the payment of oddilionol aoarch fees. 



Form PCT/ISA/21 0 (continuation of firal sheal (1)) (July 1992) 
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VtKliJiNlGUE m HAA(i 



NO. 6357 P. 35 



internAStonajl search report 

Information on ptUnI famlcy irwmbftw 


misrnatumai d 

PCT/NL 


V( aion No 

97/Q0345 




Potent doountent 
cited in search report 


Publicattan 
date 


Patent tamHy 
mQmber(s) 


Publtoation 
dat« 



wo 9504075 A 



09-02-95 



AU 
CA 
EP 
JP 



7341494 A 
2168261 A 
0715633 A 
9501154 T 



09-02-95 
12-06-96 
04-02-97 



EP 426857 



15-05-91 



CA 2026881 A 
WO 9009396 A 
US 5171837 A 



09-06-90 
23-08-90 
15-12-92 



US 5210075 A 11-05-93 NOME 



Fom PCTrtSAniO (paleni l«T>ll» wiw) (Adr 1998 



I 
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^EKNICDE i£N JAA(;;^ATION TRE^Y 



NO. 6357 P. 36 

From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bts.1 and 
Administrative Instructions, Section 422) 


To; 

SMULDERS, Th., A., H., J., cs. 
Vereenigde Octrooibureaux 
Nieuwe Perklaan 97 
NL-25B7 BN The Hague 
PAYS-BAS 


Date of mailing (day/month/year) 

1 0 November 1 997 ( 1 0. 1 1 .97) 


Appficanf 5 or ageaV^ file reforance 
PCT 0589 


IMPORTANT NOTIFICATION 


Intemationvl applicotion No. 
PCT/NL97/0034S 


Intamationaf filing date (day/mo nth/v ear) 
19 June 1997 (19.06.97) 



1. The following indications appeared on record concerning; 
I X] the applicant ( ^ tho Inventor [ | the agent 



j I the common reprosentative 



Name and Address 
KOSTER, Henk, W. 


State of Nationality 
NL 


State of Residence 
MC 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2, The International Bureau h©rel)y notifles the applicant that the following change has been recorded concerning: 

j the person [Xj the name j the address [ } the nationality |^ | the residence 



Name and Address 
KOSTER, Henk, 



eimus 



State of Nationality 
NL 



State of Residence 
MC 



Telephone No. 



Facsimile No. 



Teleprinter No, 



3L Further observations, if necessary: 



4. A copy of this notification has been sent to: 
I X| the receiving Office 
1^ the International Searching Authority 
^ J the International Preliminary Examining Authority 



I } the designated Offices concerned 
I I the elected Offices conoerned 
[ I other: 





The International Bvreau of WIPO 
34; chemin des Coioml^ettes 
1211 Geneva 20, Switzerland 

Facsimile No.: (dl-22) 7no.l4.35 


Authorized officer 

Martine Lee ^^i^ 

Telephone No.: 22) 33B.e3.38 



Form PCT/IB/306 (March 1994) 



001755614 
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©I'ATENT COOPERATION TP^TY 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

SWULOERS, Th., A., H., J., c.s. 
Vereenigde Octro ibureaux 
Nieuwe Parklaan 97 
NL-2587 BN The Hague 
PAYS-BAS 


I>ate of maifing (dsy/month/yeQr) 
01 October 1997 (01.10,97) 


Applicanf s or o9«nf s file reference 
PCT 0589 


IMPORTANT NOTIFICATION 


IritsmationBl applieatiofi Np. 
PCT/NL97/00345 


International filino dote (day/month/yoar) 
19 June 1997 (19.06.97) 



1_ Tho following indications app eared on record concerning: 
px] theappltoant j]x] tho inventor Q the agent 



I ^ the conamon reprAsentative 



Name and Address 

KASPER, Hubertus, Nicolaas, Hoebe 



State of Nationality 
NL 



State of Residence 
NL 



Telephone No, 



Facsimile No. 



Teleprinter No. 



2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
□ the person [xj the name Q the address □ the nationality [J the residence 



Nanrte and Address 

HOEBE, Kasper. Hubertus, Nicoiaas 



State of Nationality 
NL 



State 01 
NL 



Telephone No. 



Facsimile No. 



Teleprinter No. 



3. Further observations* if necessary: 



A. A copy of this notification has been sent to: 

I X I the receiving Office 

I X| the Iniemotional Searching Authority 

I I the International Preliminary Exanrtining Authority 



[ j the designated Offices concerned 
{ ^ the elected Offices concerned 

□ 



other: 



\ 



The Irrtemational Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22) 740-14.35 



Authorized officer 

Marline Lee 
Telephone No.: (41*22) 338.83.3$ 



Form PCT/IB/306 (March 1994) 



001689164 
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'"international preliminary examining authority 



/"if ONTVANGEN 



To: 

SMULDERS. Jh./\.\hh/^Z [TERMUN -^'^^ -aS 

VEREENIGDE OC"mOOlBlilR€M:»X— ^ 

Nieuw© Parklaan 9"i| / 1 :' .;\f. il;38 
2587 BN Den Haagj 
PAYS-BAS 



! 



i;>jrichl geionder 
dsn 
dd. 



MAP 



i 




NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
examination REPORT 

(PCT Rule 71.1) 



Date of mailing 
(day/fponth/year) 



Applicant's or agent's file refgrenco 
PCT 0589 



fMPORTAMT NOTIFICATION 



Intemadona! application No. 
PCT/NL97/00345 



Iptornationa! filing date (day/month/year} 
19/06/1997 



Priority date (day^month/y^^) 
20/06/1996 



Applicant 

KOSTER. Henk Wilhelmus oi al. 



international prollminary examination report and its annexes, if any. esiaonsne 



2. A copy of the report and its annexes, 
to all the elected Offices. 



if any. is being transmitted to the International Bureau for communication 



3 Where required by any of the elected Offices, the international Bureau will prepare an English translation of the 
report (Lot not of any annexes) and will transmit such translation to those Offices. 



4. FtEMINOER 

39(1)) (see also the reminder sent by the International Bureau with Fonn PCT/IB/301). 

resTons^!li"S prepare and furnish such translation directly to each elected Office concemed. 

For further details on the applicable time limits and requirements ol the elected Offices, see Volume II of the 

PCT Applicant's Guide. 



Name and mailing address of lh9 IPEA/ 

- European Patent OHici? 
^ D-e0298 Munich 

£ffj jQi ^^49-89) 2399-0 Tx 523656 epmu d 
Fax: (-49-89) 2399-4465 



.__ .. . .J 



Authorizod officer 
Peralt Lappas. R 

T^l 1*49.39) 2399-6052 



Form PCTIPeA/416 (July i992> 



1 /. i'tiU lyyt) id:4/ 



f. 4U 



PATENT COOPERATION TREATY 



Applicant's or ogenf s file reference 
PCT 0589 



PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 

FOR FURTHER ACTION 



International application No. 
PCT/NL97/00345 



So9 Notification ol Transmittal of IntGrnafional 
Preliminary Examination Report (PCT/l PEA/4 16) 



International filing date (cfay/month/Zear) 
19/06/1997 



Priority date (dayAvonth/ye^r) 
20/06/1996 



Intarnationaf Patent Classification (IPC) or national classification and IPC 
C07K14/54 



Applicant 

KOSTER, Henk Wilhelmus el al. 



^ Koc ho^n nmnarad bv thIs International Preliminaty Examining Authority 

1 . This international preliminary examination report has been prepared by mis m^emai 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 7 sheets, including this cover sheet. 
B This report is also -omp-l^ b^^^^^^^^^ 

These annexes consist of a total of 2 sheets. 

3. This report contains indications relating to the following items: 

I B Basis of the report 
n Priority 

Non-establishment of opinion with regard to novelty, inventive step and Industrial applicability 

Lack of unity of invention ^ 
Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial appUcabimy; 
citations and explanations supporting such statement 
□ Cenain documents cited 
VII □ Certain defects in the international application 

H Certain observations on the international application 



11 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


vm 





Date of submission of t^a demand 
20/01/1998 



Name and mailing address of the IPEA/ 

European Patent Office 
A D-a029B Munich 
^/ Tel. (+49-89) 2399-0. Tx: 523656 epmu d 
Pax. (^9-89) 2399-4465 



Date ol completion of this report 



0 8. 10. 98 



Authorized officer 



Altmaier, A 



Telephone Nc. (--49-89) 2399-8417 




Form PCT/iPeA/409 (Cover sheet) (Janiiaryr 1994) 



NU. bJD/ ^■. 41 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/NL97/00345 



I. Basis of th report 

1 This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
rZonset^n inZtion under Article 14 are referred to in this report. s 'originaiiy fiie^' and ere r.ot annexed to 

the report since they do not contain amendments.): 



Description, pages: 

1-16 as originally filed 



Claims, No.: 

1-24 



as received on 



1 8/06/1 998 with letter of 



18/06/1998 



Drawings, sheets: 

1 -5 as originally filed 

2. The amendments have resulted in the cancellation of: 



□ the description, pages; 
H the claims. Nos.: 

□ the drawings, sheets: 



1-23 



3, □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, it necessary: 



Form PCT/lPEA/409 (Boxes i-VIIL She^i 1 ) (January 1994» 
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INTERNATIONAL PRELIMINARY prf /mi q7/nnq4'5 

EXAMINATION REPORT International appi.cat.on No. PCT/NL97/00345 

V. R asoned statement under Article 35(2) with regard to novelty, inventive St p or Indiistrlal 
applicability^ citations and explanaliona supporting such statement 

1. Statement 
Novelty (N) 

Inventive step (IS) 



Yes: 


Claims 


CLAIMS 2, 6-12 


No:' 


Claims 


CLAIMS 1,3-5, 13-24 


Yes: 


Claims 


CLAIMS 2, 6-11 


No: 


Claims 


CLAIM 12 


Yes: 


Claims 


CLAIMS 1-24 


No: 


Claims 





2. Citations and explanations 
see separate sheet 

VIII, Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 



Fotm PCT/1PEAM09 (Boxes »-Vill. Sheet 2\ ^January ^994) 
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INTERNATIONAL PRELIMINARY international application No. PCT/NL97/00345 
EXAMINATION REPORT - SEPARATE SHEET ^ 

1.1 The documents cited in the ISR ar labell d D1 to D8. 

1 .2 The claims are allowable under Art.34(1 )(b) PCT. 

AD SECTION VIII: 
2. Art. 6 EPC ( Clarity) 

2. 1 The words " long " in claims 6, 7 and 10 render the claims unclear, for obvious 
reasons. 



2.2 



The term in claim 20 " at concentrations relatively equivalent to .... bio assay " 
lacl<s clarity ( Art. 6 PCT ). The clear limits of this - let us say - range feature are 
not stated in the claim and different views of the limits of the range are 
conceivable for different skilled persons. The claim is subject to subjective 
interpretation and it therefore lacks clarity. 



AD SECTION V,2.; 



3. Art- 33(2) and (3) over D5 



3 1 The peptides of the general formula of claim 1 of D5. when A is a peptide 

fragment of the formulas of claims 2 to 13 ( the formulas in claims 2 to 13 depict 
amino acid sequences which are - in the order of claims 2 to 13 - 21. 21 19. 18 
20 23 14 22 23, 24, 25 and 26 amino acids long ) and when each of X and Y 
is Single bond! are peptides of ( or consisting of ) 5 to 30 amino acids which bind 
to lU-6. They are stated in D5 ( see. e.g., page 57. lines 35-to 38 ) to inhibit the 
binding of IL-6 to the IL-6 receptor and it is also stated there that the 
administration of the peptides to a patient with an autoimmune disease inhibits the 
production of autoimmune antibodies caused by binding of lL-6 to its receptor. 
The peptides therefore antagonize the activity of IL-6 in a patient with autoimmune 
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disease. 



Therefore, independent claim 1 (relating to peptides consisting of 5 to 30 ammo 
acids and exhibiting antagonistic activity directed against IL-6 ) and independent 
claim 3 { relating to peptides consisting 5 to 30 amino acids and exhibiting 
antagonistic IL-6 activity ) appear to lack novelty over D5. 

3 2 The above said 19, 18 and 14 amino acid long peptides of 05 appear to 

anticipate claim 4 ( relating to peptides consisting of 5 to 20 amino ac.ds and 
exhibiting antagonistic activity directed against IL-6 ). 

3 3 The above said 1 1 D5 peptides do not anticipate claim 2. 08 ( which is. 

according to your last letter, prior art ) shows that the IL-6 receptor consists at 
least of the alpha-chain ( subunit ) and of the beta-chain ( subunit ) ( see page 
714 right hand column, first full sentence ). We are, however, unable to show that 
the above said 1 1 05 peptides exhibit antagonistic activity directed against the 
alpha- or beta-chain of the IL-6 receptor. The peptides could bind the receptor at a 
different place of the receptor. 

05 also discloses the use of the above said 1 1 peptides for the production of 
antibodies for therapeutical and diagnostic purposes and also for removing IL-6 
from body fluids. Therefore, claims 13-24 also appear to lack novelty over 05. 

3.5 Note that all claims which we have not objected in above items 2.1 to 2.4 are 
considered novel over D5. 

3 6 Claim 1 2 appears not to involve an inventive step ( Art. 33(3) EPC ). Making a 
mixture of at least two of the above said 1 1 known 05 peptides is not considered 
and inventive contribution to the art. 



3.4 



4. Art. 33(2) over 02. 



4 1 The IL-6 antagonizing decapeptide RYILDGISAL of 02 falls within claim 1 ( 

mentioning a peptide of 5-30 amino acids ). claim 3 ( mentioning a pept.de of 5- 
30 amino acids ). claim 4 ( mentioning a peptide of 5-20 amino acids ) and 
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claim 5 ( mentioning a peptide of 5 to 12 amino acids ). Hence, these claims 
appear to lack novelty. 

The peptide is stated in D2 to be useful together with a carrier for treating various 
autoimmune diseases. Therefore, claims 15 and 16 ( relating to a pharmaceutical 
preparation and its use ) and 24 ( relating to the use of the peptide for preparing a 
medicament ) also appear to lack novelty. 

4.2 Note that all claims which we have not objected in item 4.1 are considered novel 
over D2. 

5. Art. 33(2) and (3) EPC over D6 

5 1 The IL-6 antagonizing peptides of the formula of claim 1 of D6. wherein XI and Yl 
are absent ( note that X1 and Yl are stated in the claim to be optional ). wherein 
X2 = hydrogen and wherein Y2 = OH ( these peptides consists of 8 ammo acids ) 
anticipate claims 1 , 3, 4 and 5 which therefore appear to lack novelty. 

5 2 The IL-6 antagonizing peptides of the formula of claim 7 of D6. wherein Xi and Yl 
are absent, wherein X2 = hydrogen and wherein Y2 = OH ( these peptides 
consists of 5 amino acids ) anticipate claims 1, 3, 4 and 5 which therefore 
appear to lack novelty. 

5 3 D6 also discloses the use of its peptides for the production of antibodies and for 
therapeutical and diagnostic purposes. Therefore, it also appears that claims 13 
to 16, 18, 19 and 22 to 24 lack novelty over D6. 

5.4 Note that all claims which we have not objected in above items 5.1 to 5.3 are 
considered novel over D5. 

5 5 Claim 12 does not lack novelty over D6. But. making a mixture containing at least 
two of the known peptides is not considered an inventive contribution to the art. 
Claim 12 appears not to involve an inventive step ( Art. 33(3) EPC ). 

6. The remaining documents D1, D3, D4. D7 and D8 appear not to anticipate/ 
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render obvious more of the claims than D2, D5 and D6 as discussed hereinbefore 
do. 
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1 A peptide of 5-30 amino acids which peptide exhibits 
antagonistic activity directed against IL-6. 

2 A peptide of 5-30 amino acids which peptide exhibits 
antagonistic activity directed against the a or p-chain of 

5 the lL-6 receptor. 

3 A peptide of 5-30 amino acids which peptide exhibits 
antagonistic or agonistic lL-6 activity. 

4 A peptide according to claim i, 2 or 3 of S-20 amino 
acids . 

10 5 A peptide according to claim 4 of 5-12 amino acids. 

6 A peptide according to claim 1. 2, 3, 4 or 5 having at 
leaat one atring of S consecutive amino acids long in ccmmon 
with one of the following amino acid secjuences: 
STKVLIQFLQKKAKNL, ILRSFKEFLQSSLRALRQM QLSCFRKSFLSIJWC, 

15 FRSTFSLTTKAVLLVRKFQNS, MCVASSVGSKFSKTQTFQGC, PEKPKNLSCIVNE- 
GKKMRCEWDG3R, NFTLKSEWATHKFADCKAKROTPTS, WVEAENALGKVTSDH , 
or PVYKVKPNPPHNLSVII-I . 

7 A peptide according to claim 3, 4 or 5 having at least 
one string of 5 consecutive amino acids long in ccmmon with 

20 the following amino acid sequence : EWGPRSTPSLTT- 
KAVLLVRKFQNS PAED 

Q A peptide composition, wherein at least two peptides 
according to any of claims 1-7 are chemically linked directly 
or via spacer molecules. 

25 9 A peptide composition according to claim 8 wherein at 
least two peptides are linJied with lyaine. 
10 A peptide composition wherein at leaet two peptides 
according to claim l, 2, 3, 4, or 5 having at least one 
string of 5 consecutive amino acids long in commor. with the 

30 amino acid sequence RYILDGISALRK are linked with lysine. 
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11 A peptide composition accoarding to claim 8, 9 or lO 
wherein ac least four peptides are linked with branching 
oligolysines , 

12 A mixture comprising peptides and/or peptide 
5 compositions according to any of claims 1-11. 

13 Antibody epecificaliy directed against a peptide cr a 
peptide coinposicion according to any of claims l-ll. 

14 Anti- idiotypic antibody raised against an antibody 
according to claim 13 . 

10 15 A phar;naceurical preparation cotnprifiing a peptide or a 
peptide composition or an antibody according to any of the 
above claims together with at least one suitable .excipient 
for administration, 

15 Use of a pharmaceutical preparation according to claim 
15 15 in the treatment cr prevention of an related disease, 

17 Usft of a peptide, peptide composition or antibody 
according to anyone of claims i-13 to clear extra-corporeal 
blood or blood products from 3L-6 or receptor molecules, 

18 A diagnostic assay comprising a peptide or a peptide 
20 composition or an antibody according to anyone of claims 

1-13 , 

19 Use of a diagnostic assay according to claim 18 to 
decect cr diagnose related disease in man or animals. 

2 0 Use of a peptide according to claim 7 to exert agonistic 
25 IL-6 activity at concentrations that are relatively 

equivalent to 7.5 to 120 ^q/ml when tested in vitro in a B9 
cell bio assay - 

21 Use of a peptide according to claim 20 in cell-culTiure . 

22 A pharmaceutical preparaticn comprising a peptide 
30 according to claim 7 together with at least one suitable 

excipient for administration. 

22 Use of a pharmaceutical preparation according to claim 
22 for topical or intra -tnammary application, 
24 Use of a peptide, or peptide composition according to 
35 anyone of claims 1-12 for the manufacture of a medicament for 
topical or intra -macrmary application. 
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IL-6 AND IL-6-RECEPTOR DERIVED PEPTIDES HAVING IL.6 ANTAGONISTIC OR AGONISTIC 
ACTIVITY 

The invention relates to the field of cytokines. 
Cytokines are substances that are produced by cells of 
the immune system and are involved in regulation of 
humoral and cellular immune reactions and inflammatory 
5 responses. Many cytokines are known, and all exert 
influence on various reactions in the body in a 
complicated fashion. To illustrate their interdependency 
and the intricate web of relationships that exist between 
cytokines, one often speaks about the "cytokine network". 

10 Interleukine 6 (IL-6) is a cytokine which has many 

effects upon mammalian cells. It exerts these effects 
through binding to a specific cell surface receptor, that 
consists of a specific a-subunit of with a molecular 
weight of approximately 80 kD and a common fi-subunit of 

15 approximately 130 kD, also named gpl30. The gpl30 S chain 
is also involved in signal transduction of interleukin- 11 
(IL-11) , leukemia inhibitory factor (LIF) , oncostatin M 
(OM) , ciliairy neurotrophic factor (CNTF) , and 
cardiotrophin-1 (CT-1) (P.B. Sehgal , Ling Wang, Ravi 

20 Rayanade et al . , pp 1-14; volume 762, Annals of the New 
York Academy of Sciences; 1995) . 

IL-6 is an extremely pleiotropic cytokine, and its 
activities include: induction of Ig production by B 
cells, stimulation of B and T cell growth, differentia- 

25 tion of T cells and macrophages, induction of acute phase 
protein production by hepatocytes, multilineage 
hematopoesis , osteoclast formation, maturation of 
megakaryocytes, and platelet production. IL-6 also 
effects the central nervous system: IL-6 is an endogenous 

30 pyrogen and can induce ACTH production by the pituitary, 
finally resulting in increased glucocorticoid levels in 
the circulation. IL-6 exerts its activity by triggering a 
transmembrane receptor that is present on all target 



wo 97/48728 PCT/NL97/00345 

2 

cells. Specific steps in the IL-6 signaling cascade are 
the binding to the low affinity a-chain (CD126) . The 
complex of IL-6 and a-chain binds with the high affinity- 
signal transducing fi-chain (GP130, CD130) . 
5 In healthy individuals no or only very low levels of 

IL-6 (<10 pg/ml) are detectable in the circulation, IL-6 
levels are increased in various diseases , and it is 
postulated that these increased levels play a causative 
role in the pathogenesis of these diseases. Examples of 

10 diseases where increased levels of IL-6 are found are 
multiple myeleoma* AIDS lymphoma, polyclonal B cell 
activation as observed in AIDS, rheumatoid arthritis, 
cardiac myxoma and Castleman's disease, mesangial 
proliferative glomerulonephritis, psoriasis, cancer- 

15 associated cachexia, postmenopausal osteoporosis, sepsis, 
multiple system organ failure, alcohol cirrhosis, and 
diseases of the central nervous system like Alzheimer, 
among others. Evidence for the causative role of IL-6 in 
the pathogenesis of some of the above mentioned diseases 

20 has come from from phase I/II clinical trials with IL-6 
neutralizing monoclonal antibodies. Treatment with anti- 
IL-6 monoclonal antibodies reversed fever, acute phase 
proteins, night sweats, bone destruction, and cachexia. 
Treatment of a patient with Castleman disease with anti- 

25 IL-6 monoclonal antibodies reduced acute phase protein 
levels, fever, anemia, thrombocytosis, and hypergamma- 
globulinemia. Improvement of patients was also observed 
in patients with rheumatoid arthritis. Apparently, 
reduction of IL-6 activity in these patients resulted in 

30 improvement of the clinical signs of their disease. 

This approach for treating disease by antagonizing 
IL-6 activity makes use of monoclonal antibodies directed 
to IL-6. However, monoclonal antibodies are usually not 
of human origin and repeated administration of non-human 

3 5 monoclonal antibodie generally leads to immune responses 
against the constant part of the antibodies, since this 
is foreign to the body of the patient. This 
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immunereaction to the monoclonal antibodies used in the 
treatment is, first of all, counterproductive to the 
therapeutic treatment itself. The monoclonal antibodies 
used will be rendered ineffective by the reaction with 
5 the antibodies produced by the immune system. Secondly, 
repeated administration of non-human monoclonal 
antibodies may elicit such severe immune reactions that 
they will be detrimental to the patient. Methods for 
producing less antigenic antibody fragments and methods 

10 for humanizing antibodies have been proposed, but, if 
feasible at all, these methods are not very economical 
and will their own give rise to problems regarding to 
half-life and bio-availability. Consequently, using anti- 
monoclonal antibodies in the treatment of IL-6 

15 related disease is considered not to be feasible. 

Inhibitors or antagonists based upon mutagenesis of 
IL-6 have also been proposed, such as IL-6.Q160E /T163P 
(Brakenhof f , J., de Hon,F., Fontaine, V., et al ; 
J . Biol . Chem. ; 269:86-93 (1994)), and IL-6 . Q159E/T162P 

20 (Ehlers, M., de Hon, D., Klaasse Bos, H, et al . , J. Biol. 
Chem.; 270:8158-8163 (1995)). It has been shown with 
these mutant proteins that receptor binding of IL-6 and 
signal transduction of IL-6 can be separated in vitr-n . 
However, such mutant proteins are also foreign to the 

25 body of the patient to be treated and will also elicit an 
unwanted and unfavourable immune response that generally 
is detrimental to the treatment. Furthermore, such mutant 
proteins may only be partly effective, in that, although 
they may effectively block or inhibit specific IL-6 

30 activities, at the same time they may exert other effects 
on the cytokine network with additional, still remaining, 
reactive sites present on these proteins. Therapeutic 
treatment with such reagents would then elicit other, yet 
unpredictable, side effects. A great disatvantage of 

35 earlier reported mutant IL-6 and IL-6 receptor 
antagonists is that these molecules, instead of 
inhibiting IL-6 in vivn^ act as carrier and increase the 
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half-life time and result in an increase of IL-6 activity 
in vivo . Moreover, these mutant IL-6 and IL-6 receptor 
antagonists have a low affinity to their target molecules 
and will likely act as an immunogen. In addition, 
5 antibodies raised to IL-6 stabilize IL-6 and result in an 
increased IL-6 production. Accumulation of circulating 
IL-6 as stable IL-6-anti-IL-6 complexes as a result of 
treatment with these antibodies to IL-6, will occur as no 
renal filtration can be expected. Repeated use of 

10 nonhumanized IL-6 antibodies to human patients will most 
likely induce antibody production to these antibodies, 
and result in formation of immune -complexes (Heremans , H . , 
Dillen,C., et al J.Immunol, 22,2395-2401). 

The present invention provides a solution to the 

15 above illustrated problems without hampering the 

possibility of therapeutic treatment of IL-6 related 
disease. The above methods to inhibit IL-6 activity by 
antibodies or mutants, differ greatly from the invention 
as described here: peptides that antagonize or agonize 

20 IL-6 at the binding site to the receptor in three ways: 
at the IL-6 part, at the a-receptor part, and at the 
gpl30 -receptor part. These antagonists and agonists and 
combinations of these antagonists and/or agonists as 
multimeric peptides or as single peptides with defined 

2 5 pharmacokinetic characteristics gives a powerful tool to 
manage IL-6 bioactivity. With the solution provided by 
the present invention, immune responses to the treatment 
do not occur. Further, the occurence of unpredictable 
side effects is greatly minimized. 

30 The invention provides synthetic peptides that 

interact with the receptor site of IL-6 or with IL-6 
receptors (a and 6) present at target cells. 

The invention further provides synthetic peptides 
that, when combined, interact with the receptor site of 

35 IL-6 as well as with IL-6 receptors (a and 6)" present at 
target cells. A mixture of these peptides is particulary 
valuable as the pharmacological properties of the 
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peptides can be adjusted to obtain a maximal desired 
effect. Moreover, half -life time can be prolonged by 
inserting unnatural amino-acids into the synthetic 
peptides. The antagonizing or agonizing activity of the 
5 peptides is increased by producing di- or multi-meric 

peptides directed to one or more receptor sites. Such di- 
or multimeric peptides can for instance be made by 
linking the peptides via one or more amino-acids such as 
lysine (Tarn, PNAS 1988, 85: 5409-5413). The distribution 

10 of the peptides into target organs can be optimized by 
adjusting the hydrophilic or lipophylic nature of 
peptides or by binding of these peptides onto peptides 
that interact with specific organ markers. Finally, the 
peptides provided can be bound onto the solid phase of 

15 membranes or filters that are connected into an extra- 
corporal blood circulation circuit of the patient. A more 
efficient clearance of XL- 6 and/or soluble IL-6 receptors 
can in that way be achieved. 

Such synthetic peptides can be derived from (A) IL- 

20 6 , or derived from (B) the receptor a-chain of IL-6 (IL- 
6Ra, CD126) , or from (C) the receptor fi-chain of IL-6 
(IL-6RS, GP13 0, CD13 0) and exhibit antagonistic and 
agonistic activity against the various components and 
steps of the IL-6 signaling cascade. The peptides were 

25 found by testing sets of overlapping amino acid sequences 
from the published human IL6 (Hirano, T., Yasukawa, K. , 
Harada, H., et al . ; Nature 324, 73-76 (1986); Yasukawa, 
R., Hirano, T. , Watanabe Y. , et al . ; EMBO J. 6:2939-2 945 
(1987), IL-6Ra (Yamasaki, K. , Taga, T., Hirata, Y. , et 

30 al.; Science 241:825-828 (1988)) and IL-6RS (Hibi, M,, 

Murakami, M, , Saito, M.; Cell 63:1149-1157 (1990)). These 
overlapping peptides, each twelve amino acids long, were 
tested in an assay for antagonistic or agonistic IL-6 
activity. 

35 The peptides provided by the invention all exhibit 

antagonistic or agonistic IL-6 activity against the IL-6 
signaling cascade as measured in an IL-6 assay. The 
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peptides of the present invention are too small to 
generate immune responses. Further, they are too short to 
contain additional reactive sites, so that the 
antagonistic and, in addition, the agonistic peptides can 
5 advantageously be used to treat patients to counteract 
and adjust elevated IL-6 levels. The amino acids in all 
antagonistic or agonistic peptides described below are 
identified by the one letter code, in which the N- 
terminal (head) amino acid is listed first (on the left) 
10 and the C- terminal (tail) amino acid is listed last (on 
the right) . 

A. The antagonistic peptides derived from IL-6 
preferably comprise at least 5 consecutive amino acids 
selected from the following 3 regions that were 

15 identified as RYILDGISALRK, STKVLIQFLQKKAKNL, and I- 
LRSFKEFLQSSLRALRQM . 

B. The antagonistic peptides derived from the 
receptor a-chain of IL-6 preferably comprise at least 5 
consecutive amino acids selected from the following 3 

2 0 regions that were identified as QLSCFRKSPLSNWC, 

PRSTPSLTTKAVLLVRKFQNS, and MCVASSVGSKFSKTQTFQGC . The 
agonistic peptides derived from the receptor a-chain of 
IL-6 preferably comprise at least 5 consecutive amino 
acids selected from the following region that was 
25 identified as EWGPRSTPSLTTKAVLLVRKFQNSPAED. 

C. The antagonistic peptides derived from the 
receptor 6-chain of IL-6 preferably comprise at least 5 
consecutive amino acids selected from the following 4 
regions that were identified as PEKPKNLSCIVNEGKKMRCE- 

3 0 WDGGR, NFTLKSEWATHKFADCKAKRDTPTS , WVEAENALGKVTSDH, and 

PVYKVKPNPPHNLSVIN . 

Relatively short peptides (as short as a string of 5 
amino acids) that are selected from any of the above 
peptides, or peptides of no more than 3 0 amino acids long 
35 which show antagonistic or agonistic activity as measured 
in an IL-6 assay and have at least one string of at least 
5 amino acids in common with the peptides from groups A, 



wo 97/48728 PCT/NL97/00345 

7 

B or C, are also peptides of the present invention. The 
peptides according to the invention can vary in length. 
Also, the peptides comprising a string of at least 5 
amino acids which are in common with the peptides from 
5 groups A, B, and C can be modified by replacing one or a 
few amino acids in said string by other amino acids. Such 
amino acids can be selected from any of the naturally 
occuring amino acids, but also amino acids that normally 
do not occur in nature can be used as replacement amino 

10 acid. The choice of the replacing amino acid can for 
example be guided by comparing IL-6 or IL-6 receptor 
sequences from other species than humans or by selecting 
amino acids that lead not to extreme functional or 
conformational changes of the selected peptide, but also 

15 other selection methods can be used. More in particular, 
the present invention relates in a first aspect to a 
peptide containing at least 5 amino acids and at most 3 0 
amino acids that exhibits antagonistic activity directed 
against IL-6 and/or against the a-chain of the IL-6 

20 receptor and/or against the S-chain of the IL-6 receptor. 
Also, the present invention relates in another 
aspect to a peptide containing at least 5 amino acids and 
at most 3 0 amino acids that can exhibit antagonistic or 
agonistic IL-6 activity, depending on the concentration 

2 5 in which it is used. An example of such peptides are 
peptides selected with as basis with the amino acid 
sequence EWGPRSTPSLTTKAVLLVRKFQNSPAED as found in the a- 
chain of the IL-6 receptor. Surprisingly, peptides 
selected on the basis of the aforementioned sequence 

30 expressed antagonistic IL-6 activity at high 

concentrations whereas at low concentrations a marked 
agonistic activity was found. Agonistic activity was 
observed in the in vit-rn bioassay in a concentration 
range from 7.5 to 12 0 /zg/ml peptide. At a concentration 

35 of ^120 /xg/ml these peptides had an antagonistic effect 

upon the biological activity of IL-6 in the bioassay. The 
agonistic peptides can be used i n vivo in concentrations 
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that are relatively equivalent but not necessarily the 
same as when used in vitY-n . 

Furthermore, the invention provides combinations of 
peptides, either provided as a simple mixture of several, 
5 possibly modified, peptides selected from groups A, B or 
C, or, provided as, possibly modified, peptides selected 
from groups A, B, or C that are linked, with direct 
chemical bonds or using spacer molecules, head to tail, 
or head to head, or tail to tail, or via side chains of 

10 the amino acids present in the selected peptides. 

Examples of such combinations of peptides are for example 
using the peptides SLTTKAV and ILRSFKEFLQSS , or 
WVEAENALGKVTSDH and RYILD, or KAVLLVRK and KAVLLVRK, but 
many other combinations of two or more peptides can be 

15 selected from the peptides listed in groups A, B or C. 
Such combinations of peptides, be it simple mixtures or 
bound peptides, can advantageously be used to counteract 
the events occuring in the XL- 6 signaling cascade, such 
as disrupting the binding of IL-6 to the a-chain by 

20 simultanous competing at both the IL-6 and the a-chain 
binding site, or simultanous competing at the binding 
sites of the IL-6/a-chain complex and the fi-chain. 

The peptides of the invention can suitably be used 
in a medicinal or pharmaceutical preparation for 

25 therapeutic or prophylactic purposes. Further, they can 
be used in protocols to remove circulating IL-6 from the 
blood of diseased patients via dialysis methods in which 
the peptides are bound to a solid phase. Passing blood or 
blood filtrates along the thus bound peptides will result 

3 0 in clearance of IL-6 that will bind to the peptide at the 
solid phase. Also the peptides according to the invention 
may be added to blood or blood filtrates and (ir) - 
reversibly bind to IL-6 or IL-6 receptor molecules and 
thus render these inactive before they re-enter the body. 

3 5 Also, the peptides can be used in diagnostic tests, i.e. 
in direct binding or competition based enzyme -linked 
immunosorbent assays to measure IL-6 levels. 



fid 
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IL-6 agonistic peptides can completely or partially 
replace IL-6 that is added to cell -cultures , for example 
IL-6 is used to grow or culture IL-6 dependant cells, 
like B-cell hybridomas to which IL-6 as growth factor is 
5 often added, bot also cell -cultures in general will 

benefit from the addition of agonistic IL-6 peptides. The 
IL-6 agonistic peptides administered to humans or animals 
can be used to enhance the immune response of an host 
exposed to a specific immunogenic substance. The IL-6 

10 agonistic peptides can be administered to humans or 
animals to increase the responsiveness of the immune 
system of the host. A specific use is in pharmaceutical 
preparations for topical or intramammary application. 
When these agonistic peptides are combined with IL-6 

15 antagonists as described, excess of IL-6 can be inhibited 
without loss of basal IL-6 signal transduction. 

Antibodies specifically directed against the 
peptides, and their corresponding anti- idiotypic antibo- 
dies, are part of the invention. Such antibodies can for 

2 0 example be administered to patients treated earlier with 
the peptides, to counteract the effect of the peptides on 
the patient . Such antibodies can be used in the above 
described dialysis protocols and diagnostic tests. 
Synthesis of the peptides may be acomplished 

25 according to the available methods in the art. The 

synthesis of the exemplified peptides was done according 
to Valeric et al . (Int. J. Peptide Res., 42:1-9 (1993) 
and/or Valeric et al . (Int. J. Peptide Res., 44:148-165 
(1994)) . Methods for large scale production of syntethic 

30 peptides and the purification thereof are well known in 
the art. The invention is illustrated in the following 
experimental part . 
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Experimental part 



1 P^pt:idf^ aynt.hg>aia. 

The peptides of the examples which were intended for 
5 identifying active centers in the IL-6 and IL-6 receptor 
molecules were synthesized using a method according to 
Valeric et al . (Int. J. Peptide Res., 42:1-9 (1993) 
and/or Valeric et al . (Int. J. Peptide Res., 44:148-165 
(1994)) . Multimeric peptides (four branched) were 
10 synthetized by the solid-phase method and using of a 
dispersed system with branching oligolysines as a 
scaffolding for incorporation of the synthetized 
antagonistic peptides (Tarn, J. P.; Proc . Natl. Acad. Sci . 
USA, 85:5409-5413 (1988) . 

15 

:> , Prol if p ^-ration aagay to dRt^^rm-i nf:> antagoniatir TT.-^fi 
art-i v-ity ■ 

A set of overlapping peptides, each twelve amino 
acids long (each consecutive peptide shifts one amino 
20 acid, so consecutive peptides have 11 amino acids in 

common), derived from human IL-6 sequence (Hirano, T., 
Yasukawa, K. , Harada, H. , et al . ; Nature 324, 73-76 
(1986); Yasukawa, R., Hirano, T. , Watanabe Y., et al . ; 
EMBO J. 6:2939-2945 (1987), were incubated with cells 

2 5 (B9) at 3 7''c. After one hour, recombinant human IL-6 

(CLE, Amsterdam, The Netherlands) was added at 3 
different concentrations (2.5 U/ml , 5 U/ml and 10 U/ml) . 

A set of overlapping peptides, each twelve amino 
acids long (each consecutive peptide shifts one amino 

3 0 acid, so consecutive peptides have 11 amino acids in 

common), derived from human IL6Ra (Yamasaki, K. , Taga, 
T., Hirata, Y. , et al . ; Science 241:825-828 (1988)) or 
gpl30 (Hibi, M., Murakami, M. , Saito, M. ; Cell 63:1149- 
1157 (1990)), were incubated with 3 different concentra- 
35 tions IL-6 (2.5 U/ml, 5 U/ml, 10 U/ml) diluted in DMEM 
supplemented with HT for one hour at 37 °c. Then the 
residual IL-6 activity was determined in a biological 
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assay by measuring the IL-6 dependant proliferative 

growth of B9 mouse hybridoma cells (Helle, M., Boeije, 

L., Aarden, L.A. ; Eur. J. Immunol. 18:1535-1540 (1988)). 

Briefly, B9 mouse hybridoma cells were collected during 

5 their logarithmic growth phase in IL-6 free media and 

suspended at a concentration of 1*10^ cells/ml in DMEM+HT 

medium containing 5% PCS. Fifty /xl of each IL-6 dilution 

was combined with each of the synthetized peptides 

representing IL-6 sequences and incubated for 1 hour at 

10 37 *C. This mixture was added in duplicate to 50 /xl of the 

B9 cell suspension in f lat-bottommed 96-well tissue 
culture plates (Greiner) and incubated at 37 'c and 5% CO2 

for 72 h. IL-6 activity was assessed by using 3-(4,5- 
dimethylthiazol-2 -yl) -2 , 5-diphenyl tetrazolium bromide 

15 (MTt, Sigma) . After addition of 25 fil of MTT (5mg/ml 

dissolved in PBS) to each well and further incubation at 
37 'c for 4 h, 100 /xl of lysis buffer (20% w/v SDS in 50 % 
dimethyl fortnamide) was added. Thereafter, incubation was 
continued over night at 37 *c and the next morning absor- 

2 0 bance was read at 578 nm. 

To determine the agonistic or antagonistic activity to 
IL-6 of the peptides synthetized from the sequences of 
the IL-6 receptor a or &, various concentrations of each 
of these peptides was combined with 50 fxl of the B9 cell 

25 suspension (1*10^ cells/ml in DMEM+HT medium containing 
5% FCS) . This suspension was incubated for 1 hour at 
37 "C, and combined with each of the dilutions of IL-6 
into f lat-bottommed 96-well tissue culture plates 
(Greiner), Plates were incubated at 37'C for 72 h. IL-6 

30 activity was assessed as described above. 

Samples without synthetized peptides or with a sham 
peptide but with IL-6 were used as positive control, 
whereas samples that contained neither IL-6 nor 
synthetized peptides were used as negative control. 

35 Inhibition or enhancement of IL-6 activity was determined 
by calculating the ratio absorbance of test sample and 
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absorbance positive control both corrected for negative 
control absorban ce . 

, Toxicrity tf^Piting of pf^pl" i tif^a 
5 Three separate test were performed to determine 

whether the synthetized peptides excert toxic effect in 
vitro upon erythrocytes (A) , or polymorphonuclear cells 
(B) , or hepatocytes (C) . 

A. Sheep red blood cells (SRBC) were washed five times 
10 in PBS. A 1% (v/v) suspension of erythrocytes was 
prepared in veronal -buff ered saline that contained 
gelatin (GVS: 0.032% gelatin in 3 . 9 mM barbitone sodium, 
1 mM MgS04, 0.3 8 mM CaCl2/ and 145.6 mM NaCl) . Twofold 

dilutions of the synthetized peptides (50 fil) were made 
15 in U-shaped microtiter plates (Greiner Labortechnik) and 
50 fjil of the SRBC suspension were added to each well. 
Plates were sealed, mixed and incubated for 2 hours at 
37 'C. Thereafter, plates were examined for hemolysis. 
None of the synthetized peptides showed hemolysis. 
20 B. Porcine polymorphonuclear cells (PMN) were isolated 
from pig blood (Cruijsen, T.L.M., Van Leengoed, L.A.M.G. 
et al.; Infect. Immun. 60:4867-4871 (1992)). Twofold 
dilutions of the synthetized peptides (50 /il) were made 
in flat -bottomed microtiter plates (Greiner Labortechnik) 
25 and 50 ^1 of the PMN suspension (2*10^ cells/ml) were 

added to each well. Plates were sealed, gently mixed and 
incubated for 6 hours at 3 7" and 5% CO2 . Thereafter, 

plates were examined for cytotoxicity by nigrosine dye 
exclusion. Non of the synthetized peptides was toxic for 
3 0 PMN. 

C. Porcine hepatocytes were isolated from liver of pigs 
based on Seglens » method (Seglen, P.O.; Methods Cell Biol 
13:29-83 (1976)) and adapted according to Monshouwer M. , 
et al . (Toxicol, Applied Pharmacol . in press). Hepatocytes 
35 were suspended in Williams* medium E to a concentration 

of 10^ cells/ml. From this suspension 1 . 5 ml was put into 
each well of 12 -well tissue culture plates (Costar) and 
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incubated for 12 h at 37 *C. Adherent hepatocytes were 
examined for their viability and nonadherent hepatocytes 
were discarded. Each synthetized peptide was mixed with 
Williams' medium E (at dilutions of 1:50 and 1:100) and 
5 added to wells with adherent hepatocytes. After another 
24 h incubation at 37 'C viability was assessed by using 
3- (4 , 5-dimethylthiazol"2-yl) -2, 5-diphenyl tetrazolium 
bromide (MTT, Sigma) . After addition of 1.5 of MTT (1- 
mg/ml dissolved in Williams' medium E) to each well and 
10 further incubation at 37 "c for 30 min, 1 ml of lysis 

buffer (0.8 M HCL in isopropanol) was added. Thereafter, 
plates were mixed for 10 min and absorbance was read at 
560 nm. None of the synthetized peptides proved to affect 
the viability of the hepatocytes. 

15 

4. Effect of antagonistic peptides upon Ili-fi Induced 

amitf^ phagf^ rearninn and Hnwnr-Rgul at i on nf hRpatir; 

biotransformation activities. 

Porcine hepatocytes were isolated from liver of pigs 

20 based on Seglens ' method (Seglen, P.O.; Methods Cell Biol 
13:29-83 (1976)) and adapted according to Monshouwer M. , 
et al . (Toxicol. Applied Pharmacol . in press). Hepatocytes 
were suspended in Williams' medium E to a concentration 
of 10^ cells/ml. From this suspension 1 ml was put into 

25 each well of 12 -well tissue culture plates (Costar) and 
incubated for 12 h at 3 7''C. Adherent hepatocytes were 
examined for their viability and nonadherent hepatocytes 
were discarded. Each synthetized peptide was mixed (at 
dilutions of 1:50 and 1:100) with Williams* medium E 

30 containing IL-6 (1000 U/ml) and added to wells with 

adherent hepatocytes. Also a negative (containing no IL-6 
and without synthetized peptides in the medium) and 
positive control (containing 1000 U/ml IL-6 in the 
medium) were prepared and tested. After an incubation 

3 5 period of 24 hours, the medium was removed and for each 
well cyP450 dependent enzyme activity of intact 
monolayers of hepatocytes was determined. 
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CyP450 enzym assay. CYP450 dependent enzym activity, 

using testosterone (250/xM) as substrate, was determined 

as previously described by Van *t Klooster et al . (Bioch. 

Pharmacol .46/1781-1790 (1993)). Briefly, testosteron was 

5 mixed with Williams' medium E without fetal calf serum 

and added to the wells with hepatocytes. After 30 min 
incubation at 37 *C and 5%C02/ hydroxylated testosteron 

metabolites in the medium were quantified by HPLC. 

HPLC analysis. Aliquots of 1 ml of medium was mixed 

10 with 100 fil of a solution of IIS- testosteron (12,5 fig/ml) 
in methanol as internal standard and extracted with 5 ml 
dichlormethane . The organic phase was transferred to 
clean tubes and evaporated to dryness at roomtemperature 
under a stream of nitrogen. The residues were dissolved 

15 in 130 ^1 50% methanol and 2 0 ^1 of these solutions were 
injected for HPLC analysis. The stationary phase 
consisted of a C18 glasscolumn (20 cm, 3iim particle size, 
Chrompack, Middelburg, the Netherlands) . The mobile phase 
consisted of buffer A (12% methanol, 75% milli Q water) 

20 and buffer B (64% methanol, 6% acetonitril, 30% milli Q 
water) . With these buffers an elution gradient was 
generated; 10-58% B from 0-45 minutes; 58-59% from 45-50 
minutes; 59-10% from 50-53 minutes, with a flow rate of 
0,8 ml/min. Metabolites were detected 

25 spectrof otometrically at 254 nm. Inhibition of IL-6 
dependant downregulation of cytochrome P4 50 was 
determined by comparing the relative concentration of 
hydroxylated testosteron metabolites in medium from 
adherent hepatocytes incubated with synthetized peptides 

3 0 and IL-6, and the relative concentration of hydroxylated 
testosteron metabolites in medium from positive and 
negative control hepatocyte monolayers. 

5, Rftsults 

35 Peptides derived from hIL-6, hgpl3 0 (the'S-chain of 

the IL-6 receptor) and hIL6Ra (the a-chain of the IL-6 
j^eceptor) were analysed for antagonistic IL-6 activity. 
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For hIL-6 peptides, 3 regions were identified which 
inhibited IL-6 activity in an IL-6 assay (fig. 2) . 
Peptide 31, 119-123 and 167-174 represent the identified 
regions (RYILDGISALRK, resp. STKVLIQFLQKKAKNL, resp. 
5 ILRSFKEFLQSSLRALRQM) . 

For hIL6Ra, also 3 regions were identified which 
inhibited IL-6 activity in an IL-6 asay (fig. 3) . Peptide 
6-9, 24-33 and 80-89 represent the identified regions 
(QLSCFRKSPLSNWC , resp . PRSTPSLTTKAVLLVRKFQNS , resp . 
10 MCVASSVGSKFSKTQTFQGC) . 

For hgpl30 peptides, 4 regions were identified which 
inhibited IL-6 activity in an IL-6 assay (fig. 4) . 
Peptide 2-15, 33-46, 73-76 and 92-97 represent the 
identified regions 
15 (PEKPKNLSCIVNEGKKMRCEWDGGR, resp. NFTLKSE- 

WATHKFADCKAKRDTPTS , resp. WVEAENALGKVTSDH , resp. 
PVYKVKPNPPHNLSVIN) . 

The identified peptides with anti-IL-6 activity were 
not lytic, for erythrocytes and not toxic for polymorpho- 
2 0 nuclear cells and not toxic for primary hepatocyte 
culture cells. 

Peptides derived from hIL6Ra (the a-chain of the IL- 
6 receptor) were analysed for agonistic IL-6 activity and 
1 region was identified which stimulated proliferation of 
25 B9 cells without IL-6 added to the medium and enhanced 

IL-6 activity in the B9 bio-assay (fig. 5) . Peptide 21-37 
represent the region EWGPRSTPSLTTKAVLLVRKFQMSPAED of the 
IL-6Ra sequence 

Agonistic activity was observed in a concentration 
30 range from 7,5 to 120 /ig/ml peptide. These peptides 

induced prolife rative growth of the IL-6 dependant cell 
line B9, and when combined with IL-6 enhanced 
proliferation of the B9 cell line was examined, and thus 
the biological activity of IL-6 was enhanced. At a 
35 concentration of ^120 fig/ml these agonistic peptides had 
an antagonistic effect upon the biological activity of 
IL-6. 
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The identified peptides with agonistic IL-6 activity 
were not lytic for erythrocytes and not toxic for 
polymorphonuclear cells and not toxic for primary 
hepatocyte culture cells. 
5 Synthetized peptides from the regions PVYKVKPNPP- 

HNLSVIN, WVEAENALGKVTSDH, and MCVASSVGSKFSKTQTFQGC 
inhibit IL-6 regulated downregulation of cytochrome P-450 
of hepatocytes - 



6t. 
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CLAIMS 

1 A peptide containing 5-30 amino acids which peptide 
exhibits antagonistic activity directed against IL-6. 

2 A peptide containing 5-30 amino acids which peptide 
exhibits antagonistic activity directed against the of 

5 and/or p- chain of the IL-6 receptor. 

3 A peptide containing 5-30 amino acids which peptide 
exhibits antagonistic and/or agonistic IL-6 activity. 

4 A peptide according to claim 1, 2 or 3 containing 
5-2 0 amino acids. 

10 5 A peptide according to claim 4 containing 5-12 amino 
acids . 

6 A peptide according to claim 1, 2, 3, 4 or 5 having 
at least one string of 5 consecutive amino acids long in 
common with one of the following amino acid sequences: 
15 RYILDGISALRK, STKVLIQFLQKKAKNL , ILRSFKEFLQSSLRALRQM 
QLSCFRKSPLSNWC , PRSTPSLTTKAVLLVRKFQNS , 

MCVASSVGSKFSKTQTFQGC , PEKPKNLSCI VNEGKKMRCEWDGGR , NFTLKS - 
EWATHKFADCKAKRDTPTS , WVEAENALGKVTSDH , or 
PVYKVKPNPPHNLSVIN . 
20 7 A peptide according to claim 3, 4 or 5 having at 
least one string of 5 consecutive amino acids long in 
common with the following amino acid sequence: 
EWGPRSTPSLTTKAVLLVRKFQNSPAED 

8 A peptide composition, wherein at least two peptides 

2 5 according to any of claims 1-7 are chemically linked 

directly or via spacer molecules. 

9 A peptide composition according to claim 8 wherein 
at least two peptides are linked with lysine. 

10 A peptide composition according to claim 8 wherein 

3 0 at least four peptides are linked with branching 

oligolysines . 
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11 A mixture comprising peptides and/or peptide 
compositions according to any of claims 1-10. 

12 Antibody specifically directed against a peptide or 
a peptide composition according to any of claims 1-10. 

5 13 Anti-idiotypic antibody raised against an antibody 
according to claim 12 . 

14 A pharmaceutical preparation comprising a peptide or 
a peptide composition or an antibody according to any of 
the above claims together with at least one suitable 

10 excipient for administration. 

15 Use of a pharmaceutical preparation according to 
claim 14 in the treatment or prevention of an XL- 6 
related disease. 

16 Use of a peptide, peptide composition or antibody 
15 according to anyone of claims 1-12 to clear extra- 
corporeal blood or blood products from XL- 6 or XL-6 
receptor molecules . 

17 A diagnostic assay comprising a peptide or a peptide 
composition or an antibody according to anyone of claims 

20 1-12. 

18 Use of a diagnostic assay according to claim 17 to 
detect or diagnose XL-6 related disease in man or 
animals . 

19 Use of a peptide according to claim 7 to exert 
25 agonistic XL-6 activity at concentrations that are 

relatively equivalent to 7.5 to 120 /xg/ml . 

20 Use of a peptide according to claim 19 in cell- 
culture . 

21 A pharmaceutical preparation comprising a peptide 
3 0 according to claim 7 or 19 together with at least one 

suitable excipient for administration. 

22 Use of a pharmaceutical preparation according to 
claim 21 for topical or intra-mammary application. 

23 Use of a peptide, or peptide composition according 
35 to anyone of claims 1-11 for the manufacture of a 

medicament for topical or intra-mammary application. 
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Fig. 1. Amino acid sequences and sources of selected 
peptides . 

Peptides were selected from published sequences of IL-6 
(A) and IL-6 a- (B) and fi-receptor (C) . 

A) human IL6 (Hirano, T., Yasukawa, K., Harada, H., et 
al.; Nature 324, 73-76 (1986); Yasukawa, R., Hirano, T., 
Watanabe Y., et al.; EMBO J. 6:2939-2945 (1987) 

Amino acid sequence: 

APPVPPGEDSKDVAAPHRQPLTSSERIDKQIRYILDGISALRKETCNKSNMCESSK- 
EALAENNLNLPKMAEKDGCFQSGFNEETCLVKIITGLLEFEVYLEYLQNRFESSEEQ - 
ARAVQMSTKVLIQFLQKKAKNLDAITTPDPTTNASLLTKLQAQNQWLQDMTTH- 
LILIRSFKEFLQSSLRALRQM 

B) the receptor a-chain of IL-6 (IL-6Ra, CD126)/ (Yama- 
saki, K., Taga, T., Hirata, Y., et al . ; Science 241:825- 
828 (1988)) 

Amino acid sequence: 

PPEEPQLSCFRKSPLSNWCEWGPRSTPSLTTKAVLLVRKFQNSPAEDFQEPCQY- 
SQESOKFSCOLAVPEGDSSFYIVSMCVASSVGSKFSKTQTFQGCGILQPDPPANITV 

C) the receptor £-chain of IL-6 (IL-6RJ^, GP130, CD130) 
(Hibi, M., Murakami, M. , Saito, M.; Cell 63:1149-1157 
(1990) ) 

Amino acid sequence: 

PPEKPKNLSCIVNEGKKMRCEWDGGRETHLETNFTLKSEWATHKFADCKAKRDT- 
PTSCTVDYSTVYFVNIEVWVEAENALGKVTSDHINFDPVYKVKPNPPHNLSVIN 
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3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
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V. R asoned stat ment under Article 35(2) with r gard to novelty, inv ntive st p or industrial 
applicability; citations and explanations supporting such statement 



1. Statennent 



Novelty (N) 


Yes: 


Claims 


CLAIMS 2. 6-12 




No: 


Clainns 


CLAIMS 1,3-5, 13-24 


Inventive step (IS) 


Yes: 


Claims 


CLAIMS 2. 6-11 




No: 


Claims 


CLAIM 12 


Industrial applicability (lA) 


Yes: 


Claims 


CLAIMS 1-24 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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1.1 The documents cited in the ISR are labelled D1 to D8. 

1.2 The claims are allowable under Art.34(1)(b) PCT. 



AD SECTION VIII: 



2. Art. 6 EPC ( clarity) 

2.1 The words " long " in claims 6, 7 and 10 render the claims unclear, for obvious 
reasons. 

2.2 The term in claim 20 " at concentrations relatively equivalent to .... bio assay " 
lacks clarity ( Art. 6 PCT ). The clear limits of this - let us say - range feature are 
not stated in the claim and different views of the limits of the range are 
conceivable for different skilled persons. The claim is subject to subjective 
interpretation and it therefore lacks clarity. 

AD SECTION V.2.: 

3. Art. 33(2) and (3) over D5 

3.1 The peptides of the general formula of claim 1 of D5, when A is a peptide 

fragment of the formulas of claims 2 to 13 ( the formulas in claims 2 to 13 depict 
amino acid sequences which are - in the order of claims 2 to 13 - 21, 21, 19, 18, 
20, 23, 14, 22, 23, 24, 25 and 26 amino acids long ) and when each of X and Y 
is single bond, are peptides of ( or consisting of ) 5 to 30 amino acids which bind 
to IL-6. They are stated in D5 ( see, e.g., page 57, lines 35-to 38 ) to inhibit the 
binding of IL-6 to the IL-6 receptor and it is also stated there that the 
administration of the peptides to a patient with an autoimmune disease inhibits the 
production of autoimmune antibodies caused by binding of IL-6 to its receptor. 
The peptides therefore antagonize the activity of lL-6 in a patient with autoimmune 
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disease. 

Therefore, independent claim 1 (relating to peptides consisting of 5 to 30 amino 
acids and exhibiting antagonistic activity directed against IL-6 ) and independent 
claim 3 ( relating to peptides consisting 5 to 30 amino acids and exhibiting 
antagonistic IL-6 activity ) appear to lack novelty over D5. 

3.2 The above said 19, 18 and 14 amino acid long peptides of D5 appear to 
anticipate claim 4 ( relating to peptides consisting of 5 to 20 amino acids and 

exhibiting antagonistic activity directed against IL-6 ). 

3.3 The above said 1 1 D5 peptides do not anticipate claim 2. D8 ( which is, 
according to your last letter, prior art ) shows that the IL-6 receptor consists at 
least of the alpha-chain ( subunit ) and of the beta-chain ( subunit ) ( see page 
714, right hand column, first full sentence ). We are, however, unable to show that 
the above said 1 1 D5 peptides exhibit antagonistic activity directed against the 
alpha- or beta-chain of the IL-6 receptor. The peptides could bind the receptor at a 
different place of the receptor. 

3.4 D5 also discloses the use of the above said 1 1 peptides for the production of 
antibodies, for therapeutical and diagnostic purposes and also for removing IL-6 
from body fluids. Therefore, claims 13-24 also appear to lack novelty over D5. 

3.5 Note that all claims which we have not objected in above items 2.1 to 2.4 are 
considered novel over D5. 

3.6 Claim 12 appears not to involve an inventive step ( Art. 33(3) EPC ). Making a 
mixture of at least two of the above said 1 1 known D5 peptides is not considered 
and inventive contribution to the art. 

4. Art. 33(2) over D2. 

4.1 The IL-6 antagonizing decapeptide RYILDGISAL of D2 falls within claim 1 ( 

mentioning a peptide of 5-30 amino acids ), claim 3 ( mentioning a peptide of 5- 
30 amino acids ), claim 4 ( mentioning a peptide of 5-20 amino acids ) and 
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claim 5 ( mentioning a peptide of 5 to 12 amino acids ). Hence, these claims 
appear to lack novelty. 

The peptide is stated in D2 to be useful together with a carrier for treating various 
autoimmune diseases. Therefore, claims 15 and 16 ( relating to a pharmaceutical 
preparation and its use ) and 24 ( relating to the use of the peptide for preparing a 
medicament ) also appear to lack novelty. 

4.2 Note that all claims which we have not objected in item 4.1 are considered novel 
over D2. 



5. Art, 33(2) and (3) EPC over D6 

5.1 The IL-6 antagonizing peptides of the formula of claim 1 of D6, wherein XI and Y1 
are absent ( note that XI and Y1 are stated in the claim to be optional ), wherein 
X2 = hydrogen and wherein Y2 = OH ( these peptides consists of 8 amino acids ) 
anticipate claims 1, 3, 4 and 5 which therefore appear to lack novelty. 

5.2 The IL-6 antagonizing peptides of the formula of claim 7 of D6, wherein XI and Y1 
are absent, wherein X2 = hydrogen and wherein Y2 = OH ( these peptides 
consists of 5 amino acids ) anticipate claims 1, 3, 4 and 5 which therefore 
appear to lack novelty. 

5.3 D6 also discloses the use of its peptides for the production of antibodies and for 
therapeutical and diagnostic purposes. Therefore, it also appears that claims 13 
to 16, 18, 19 and 22 to 24 lack novelty over D6. 

5.4 Note that all claims which we have not objected in above items 5.1 to 5.3 are 
considered novel over D5. 

5.5 Claim 12 does not lack novelty over D6. But, making a mixture containing at least 
two of the known peptides is not considered an inventive contribution to the art. 
Claim 12 appears not to involve an inventive step ( Art. 33(3) EPC ). 

6. The remaining documents 01, 03, 04, 07 and 08 appear not to anticipate/ 
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render obvious more of the claims than D2, D5 and D6 as discussed hereinbefore 
do. 
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CLAIMS 

1 A peptide containing 5-30 amino acids which peptide 
exhibits antagonistic activity directed against IL-6. 

2 A peptide containing 5-30 amino acids which peptide 
exhibits antagonistic activity directed against the a 

5 and/or p- chain of the IL-6 receptor. 

3 A peptide containing 5-30 amino acids which peptide 
exhibits antagonistic and/or agonistic activity. 

4 A peptide according to claim i, 2 or 3 containing 
5-20 amino acids, 

10 5 A peptide according to claim 4 containing 5-12 amino 
acids . 

6 A peptide according to claim 1, 2, 3, 4 or 5 having 
at least one string of 5 consecutive amino acids long in 
common with one of the following amino acid sequences: 
15 RYILDGISALRK, STKVLIQFLQKKAKNL, ILRSFKEFLQSSLRALRQM 
QLSCFRKSPLSNWC, PRSTPSLTTKAVLLVRKFQNS , 

MCVASSVGSKFSKTQTFQGC, PEKPKNLSCIVNEGKKMRCEWDGGR, NFTLKS- 
EWATHKFADCKAKRDTPTS , WVEAENALGKVTSDH , or 
PVYKVKPN?PHNLSVIN . 
20 7 A peptide according to claim 3, 4 or 5 having at 
least one string of 5 consecutive amino acids long in 
common with the following amino acid sequence: 
EWGPRSTPSLTTKAVLLVRKFQNSPAED 

8 A peptide composition, wherein at least two peptides 
25 according to any of claims 1-7 are chemically linked 

directly or via spacer molecules, 

9 A peptide composition according to claim 8 wherein 
at least two peptides are linked with lysine. 

10 A peptide composition according to claim 8 wherein 
30 at least four peptides are linked with branching 

oligolysines . - . 
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A mixture comprising peptides and/or peptide 
compositions according to any of claims l-io. 

12 Antibody specifically directed against a peptide or 
a peptide composition according to any of claims l-io. 

13 Anti- idiotypic antibody raised against an antibody 
according to claim 12. 

14 A pharmaceutical preparation comprising a peptide or 
a peptide composition or an antibody according to any of 
the above claims together with at least one suitable 
excipient for administration. 

15 Use of a pharmaceutical preparation according to 
claim 14 in the treatment or prevention of an IL-6 
related disease. 

16 Use of a peptide, peptide composition or antibody 
according to anyone of claims 1-12 to clear extra- 
corporeal blood or blood products from lL-6 or IL-6 
receptor molecules . 

17 A diagnostic assay comprising a peptide or a peptide 
composition or an antibody according to anyone of claims 
1-12. 

18 Use of a diagnostic assay according to claim 17 to 
detect or diagnose lL-6 related disease in man or 
animals. 

19 Use of a peptide according to claim 7 to exert 
agonistic IL-6 activity at concentrations that are 
relatively equivalent to 7.5 to 120 ^g/ml . 

2 0 Use of a peptide according to claim 19 in cell- 
culture , 

21 A pharmaceutical preparation comprising a peptide 
according to claim 7 or 19 together with at least one 
suitable excipient for administration. 

22 Use of a pharmaceutical preparation according to 
claim 21 for topical or intra-mammary application, 

23 Use of a peptide, or peptide composition according 
to anyone of claims 1-11 for the manufacture of a 
medicament for topical or intra-mammary application. 
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(54) Title: HAEMOPOIETIC GROWTH FACTOR ANTAGONISTS 
(57) Abstract 

The present invention relates to modified and variant forms of haemopoietic growth factors (HGF) capable of acting as antagonists 
to the corresponding native haemopoietic growth factois and their use in ameliorating aberrant effects caused by the native molecules. A 
modified haemopoietic growth factor (HGF) is characterized by being in unglycosylaced form and comprising a sequence of amino acids 
within a first a-hclix wherein one or more exposed amino acids in said first a -helix having acidic or acidic-like properties are substituted 
with a basic amino acid residue. The preferred HGF are granulocyte-macrophage colony-stimulating factor (GM-CSF), interieuking (IL)-2. 
IL-3, IL-4. IL-5, IL.6, 11^7, IL-9. IL-10. G-CSF and erythropoietin (EPO). 
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HAEMOPOEETIC GROWTH FACTOR ANTAGONISTS 

The present invention relates to modified and variant forms of haemopoietic growth 
5 factors capable of acting as antagonists to the corresponding native haemopoietic growth 
factors and their use in ameliorating aberrant effects caused by the native molecules. 

Bibliographic details of the publications numerically referred to in this specification are 
collected at the end of the description. Sequence Identity Nxmibers (SEQ ID NOs.) for 
10 the nucleotide and amino acid sequences referred to in the specification are defined 
following the bibliography. 

Throughout this specification, imless the context requires otherwise, the word "comprise", 
or variations such as "comprises" or "comprising", will be understood to imply the 
15 inclusion of a stated element or integer or group of elements or integers but not the 
exclusion of any other element or integer or group of elements or integers. 

Granulocyte-macrophage colony-stimulating factor (GM-CSF) is one member of a family 
of haemopoietic growth factors (HGFs) which have a similar predicted tertiary 

20 configuration (Parry et a/, 1988) and whose receptors also belong to a common family 
(Gearing et a/, 1989, Bazan, 1990). This family of haemopoietic growth factors includes, 
for example, in addition to GM-CSF, the cytokines IL-2, IL-3, IL-5, IL-6 and IL-10. A 
distinct subfamily comprising GM-CSF, IL-3 and IL-5 can be discerned based on 
structural similarities (Goodall et a/, 1993) and on their ability to interact with a conunon 

25 receptor component (Lopez et al, 1992). 

Hiunan GM-CSF (hGM-CSF) comprises 127 amino acids and is available in recombinant 
form (rhGM-CSF). The hGM-CSF receptor has also been cloned and shown to comprise 
a binding (a) chain exhibiting low affinity binding to GM-CSF (Gearing et al, 1989) and 
30 a second (p) chain which does not measurably bind GM-CSF by itself but it allows the 
formation of a high affinity receptor when co-expressed with the a chain (Hayashide et 
al, 1990). 
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GM-CSF exhibits a range of activities extending over neutrophil, eosinophil and 
monocyte lineages. Specifically, GM-CSF stimulates the progenitors of these cells to 
proliferate and differentiate to become mature cells. In addition, it stimulates mature cells 
to greater function. The stimulation of mature cells results in greater capacity to 
5 phagocytose and kill micro-organisms, kill antibody-coated tumour cells and parasites and 
generate superoxide anion (O2") in response to various stimuli. The pxirpose of this 
activation is presumed to enable the mature cells to become better effector cells in 
inflammatory reactions. 

10 Therapeutically, the HGFs form an important group of molecules for their actual or 
potential properties. For example, the main indications for GM-CSF are for its effects 
on progenitor cells or mature cells. Using its effects on progenitor cells, GM-CSF is used 
in the treatment of bone marrow failure as seen in aplastic anaemia or chemotherapy or 
AIDS-induced marrow suppression. In the treatment of infections, the capacity to 

15 stimulate mature cells is especially relevant. The capacity of GM-CSF-activated 
neutrophils and eosinophils to kill tumour cells that have boimd antibody is especially 
remarkable and could be used in tumour therapy. 

However, despite the actual and potential benefits of HGFs, they can exhibit some 
20 detrimental side effects. For example, GM-CSF can exhibit toxicity due to stimulation 
of mature cells causing blood vessel damage or thrombosis. The eosinophilia caused by 
GM-CSF appears especially damaging in this regard. The molecule can also have 
detrimental effects by stimulating growth of leukaemia cells and tumour cells of non- 
haemopoietic origin and stimulating production of inflammatory mediators. 

25 

International Patent Application No. PCT/AU89/00177 and an article by Lopez et ah 
(1992) disclose amino acid variants of GM-CSF which have exhibited reduced potency. 
These variants were investigated further for their potential as GM-CSF antagonists. 
However, the variants cause classical stimulation at concentrations 100 fold greater 
30 compared to the native GM-CSF molecule. Furthermore, attempts to find antagonistic 
properties failed since mixing large concentrations of one of the variants with suboptimal 
concentrations of native GM-CSF resxilted in stronger GM-CSF stimulation with no 
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evidence of inhibition being observed. 

There is a need, therefore, to develop antagonists to HGFs and in particular GM-CSF 
which are capable of ameliorating the aberrant effects of the corresponding native 
5 molecules. There is also a need for such antagonists not to exhibit agonist properties in 
respect of the corresponding HGFs. 

Accordingly, one aspect of the present invention provides a haemopoietic growth factor 
characterised by being in unglycosylated form and comprising a sequence of amino acids 
10 within a first a-helix wherein one or more exposed amino acids in said first a-helix 
having acidic or acidic-like properties are substituted with a basic amino acid residue. 

In accordance with the present invention, it is proposed that the modified HGFs defmed 
above act as antagonists of the native form of the corresponding HGF but not other 
15 HGFs. The term "modified" is considered herein synonymous with terms such as 
"variant", "derivative" and "mutant". 

The HGFs are preferably GM-CSF, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-9, IL-10, 
granulocyte colony-stimulating factor (G-CSF) and erythropoietin (EPO) modified in 

20 accordance with the present invention. Most preferably, the HGF is GM-CSF. The 
HGFs are preferably in recombinant or synthetic form and, with the exception of the 
amino acid substitution(s) in the first a-helix, the amino acid sequence of the HGF may 
. be the same as the naturally occurring molecule (i.e. native molecule) or may carry single 
or multiple amino acid substitutions, deletions and/or additions to the native amino acid 

25 sequence. The HGF sequences are preferably of mammalian origin such as fi-om humans, 
livestock animals, companion animals or laboratory test animals. Most preferably, the 
HGFs are of human origin or of a mammalian origin capable of functioning in humans. 

The first a-helix of GM-CSF has been determined at 2.4 angstrom resolution by X-ray 
30 crystallography and encompasses amino acid residues 13 to 28. Similar procedures may 
be adopted to determine the first a-helix in other haemopoietic growth factors. The 
position may also be determined by analogy to GM-CSF structure. 
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Reference to "unglycosylated form" herein means that the molecule is completely 
unglycosylated such as when expressed in recombinant form in a prokaryotic organism 
(e.g. E. coli). Alternatively, a glycosylation-deficient mammalian cell may be used or 
complete deglycosylation may occur in vitro using appropriate enzymes. Accordingly, 
5 the present invention extends to chemically synthesised GM-CSF which is in 
xmglycosylated form. 

An "exposed" amino acid is taken herein to refer to an amino acid on an exposed or outer 
portion of an a-helix compared to those amino acids orientated towards the inside of the 
10 molecule. 

An acidic amino acid includes, for example, Glu and Asp. Preferred basic amino acids 
are Arg and Lys. 

15 According to another aspect of the present invention, there is provided a haemopoietic 
growth factor characterised by: 

(i) being in unglycosylated form; 

(ii) comprising a sequence of amino acids within the first a-helix; 

(iii) one or more exposed amino acids in said a-helix which have acidic or 
20 acidic-like properties being substituted by a basic amino acid residue; 

(iv) being in recombinant or synthetic form; 

(v) being capable of acting as an antagonist for at least one property of the 
corresponding native HGF. 



25 This aspect of the present invention is predicated in part on the surprising discovery that 
a mutation in amino acid 21 (Glu) of hGM-CSF to Arg or Lys together with the variant 
in GM-CSF being in unglycosylated form results in the hGM-CSF variant being unable 
to detectably exhibit classical GM-CSF function. The variants, referred to herein "GM- 
CSF Arg^^" and "GM-CSF Lys^^" are unable to bind to high affmity receptors but are 

30 still able to fully bind the low affmity a chain of the GM-CSF receptor. Importantly, the 
non-glycosylated GM-CSF Arg^^ and GM-CSF Lys^^ act as antagonists, preventing the 
stimulatory effect of native GM-CSF. For convenience, the numbering of amino acid 
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residues in hGM-CSF is taken from Wong et aL (1985). 

By way of a shorthand notation the following three letter abbreviations for amino acid 
residues are used in the specification as defined in Table 1 . 

5 

Where a specific amino residue is referred to by its position in the polypeptide of an 
HGF, the amino acid abbreviation is used with the residue number given in superscript 
(i.e. Xaa", wherein Xaa is the amino acid residue). 

10 Table 1 



Amino acid Three-letter Corresponding 

abbreviation single-letter 
15 abbreviation 





Alanine 


Ala 


A 




Arginine 


Arg 


R 


20 


Asparagine 


Asn 


N 




Aspartic acid 


Asp 


D 




Cysteine 


Cys 


C 




Glutamine 


Gin 


Q 




Glutamic acid 


Glu 


E 


25 


Glycine 


Gly 


G 




Histidine 


His 


H 




Isoleucine 


He 


I 




Leucine 


Leu 


L 




Lysine 


Lys 


K 


30 


Methionine 


Met 


M 




Phenylalanine 


Phe 


F 




Proline 


Pro 


P 




Serine 


Set 


S 




Threonine 


Thr 


T 


35 


Tryptophan 


Trp 


W 




Tyrosine 


Tyr 


Y 




Valine 


Val 


V 
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21 

The present invention is exemplified using GM-CSF and in particular hGM-CSF Arg 
and hGM-CSF Lys^V This is done, however, with the understanding that the present 
invention extends to all HGFs as hereinbefore described. 

5 

For example, given that there is a Glu at position 22 of IL-3 and position 13 in IL-5 
which in the three dimensional structure (in the case of IL-5) occupies an equivalent 
position to Glu^^ of GM-CSF, then the present invention provides the basis for the 
creation of antagonists in IL-3 and IL-5. The substitution of Glu at these positions in IL- 

10 3 and IL-5 may be the sole mutation or it may be in combination with other amino acid 
mutations (including substitutions, deletions and/or additions) for the development of 
effective antagonists. This similarly applies to other HGFs based on the acidic or acidic- 
like amino acid residues in the first a-helix of the molecule. The location of the N- 
terminal helix can in each case be readily determined on comparable motifs fi-om 

15 predicted helices. Such HGFs are listed in Table 2 showing the acidic or acidic-like 
amino acid residue in bold in the equivalent position to Glu^^ of hGM-CSF. The acidic 
or acidic-like amino acid residues are readily substituted by, for example, recombinant 
DNA technology. 

20 According to another aspect of the present invention there is provided a modified variant 
including HGF comprising an amino acid sequence in the first a-helix of said HGF 
selected firom the group consisting of: 



i) His Val Asn Ala lie Gin Xaa Ala Arg Arg Leu Leu Asn Leu 
25 (SEQ ID No. 1) ; 

ii) Ala Leu Val Lys Xaa Thr Leu Ala Leu Leu Ser Thr His Arg 
Thr Leu (SEQ ID No. 2) ; 

iii) Asn Met lie Xaa Xaa lie lie Thr His Leu (SEQ ID No, 3) ; 

iv) Leu Leu Leu Xaa Leu Gin Met lie Leu (SEQ ID No. 4) ; 

30 v) lie Thr Leu Gin Xaa lie lie Lys Thr Leu (SEQ ID No. 5) ; 

vi) Arg Tyr lie Leu Xaa Gly lie Ser Ala Leu Arg Lys 
(SEQ ID No. 6) ; 

vii) Gly Asp Gin Tyr Xaa Ser Val Leu Met Val Ser lie 
(SEQ ID No. 7) ; 



I 
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viii) Ala Gly lie Leu Xaa lie Asn Phe Leu lie Asn Lys Met Gin 
Glu Asp (SEQ ID No. 8) ; 

ix) Asn Met Leu Arg Xaa Leu Arg Asp Ala Phe Ser 
(SEQ ID No. 9) ; 

5 x) Phe Leu Leu Lys Cys Leu Xaa Gin Val Arg Lys lie 
(SEQ ID No. 10) ; and 
xi) Tyr Leu Leu Glu Ala Lys Xaa Ala Glu Asn lie Thr Thr Gly 
(SEQ ID No. 11) ; 

wherein Xaa is a basic amino acid, preferably selected from the group consisting of Arg 
and Lys, and wherein said variant HGF is in unglycosylated form and acts as an 
antagonist for at least one property of the corresponding native HGF. Preferably, the 
haemopoietic growth factor is hOM-CSF and Xaa is Arg or Lys at position 21 of the first 
a-helix. 

The HGF antagonists of the present invention and in particular GM-CSF Arg^^ and GM- 
CSF Lys^i are useful inter alia in the treatment of myeloid and lymphocyte leukaemias, 
some tumours of non-haemopoietic origins and acute and chronic inflammation such as 
asthma and rheumatoid arthritis. These and other conditions are considered herein to 
result firom or be facilitated by the aberrant effects of an endogenous HGF such as GM- 
CSF. hGM-CSF Arg^^ and hGM-CSF Lys^^ will also be useful in mobilising stem cells 
and progenitor cells into the circulation without the risk of activating neutrophils and 
monocytes. Other related molecules may have different useful properties. 

25 The present invention, therefore, contemplates a method of treatment comprising the 
administration to a mammal of an effective amount of a modified HGF as hereinbefore 
defined and in particular hGM-CSF Arg^^ or hGM-CSF Lys^^ or both for a time and 
under conditions sufficient for effecting said treatment. Generally, the maramal is a 
human, livestock animal, companion animal or laboratory test animal. Most preferably, 

30 the mammal is a human. A single modified HGF may be administered or a combination 
of variants of the same HGF. For example, a range of hGM-CSF variants could be used 
such as a combination of hGM-CSF Arg^^ and hGM-CSF Lys^^ 



10 



15 



20 
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The present invention also provides a pharmaceutical composition comprising the variant 
HGFs as hereinbefore defined or combinations thereof. Most particularly, the 
pharmaceutical composition comprises hGM-CSF Arg^^ or hGM-CSF Lys^^ or both. 

5 

Methods for preparing pharmaceutical compositions are well known in the art and 
reference can conveniently be made to Remington's Pharmaceutical Sciences, Mack 
Publishing Company, Eaton, Pennsylvania, USA and may also include one or more 
pharmaceutical acceptable carriers and/or diluents. 

10 

The present invention is further described by reference to the following non-limiting 
Examples and/or Figures. 

In the Figures: 

15 

Figure 1 is a graphical representation showing titration ofE, coli derived GM-CSF Arg^^ 
for its ability to affect production in human neutrophils (□) and to antagonise the 
enhancement of O2 W type GM-CSF tested at 1.0 ng/ml (a) and at 0,1 ng/ml 
(closed triangle). 

20 

Figure 2 is a graphical representation showing failure ofE, co//-derived GM-CSF Arg^^ 
to antagonise the enhancement of O2' production in human neutrophils stimulated with 
timiour necrosis factor-a (TNF-a). 

25 Figure 3 is a graphical representation showing competitive inhibition of ^^^I-GM-CSF 
binding to COS cells transfected with the GM-CSF receptor a chain alone (top) or a and 
p chains (bottom) by GM-CSF Arg^^ 

Figure 4 is a graphical representation showing titration of GM-CSF Arg^^ for its ability 
30 to antagonise GM-CSF (A) in contrast to no effect on IL-3 (B)-mediated proliferation of 
TF-1 cells. 
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Figure 5 is a graphical representation showing the titration of GM-CSF Arg^^ for its 
ability to antagonise TF-1 proliferation stimulated by either E. co/i-derived GM-CSF (A), 
yeast-derived GM-CSF (B) or CHO-derived GM-CSF (C). 

5 Figure 6 is a graphical representation showing the titration of GM-CSF Arg for its 
ability to antagonise three primary human myeloid leukaemia (A, B & C) ex vivo. 

Figure 7 is a graphical representation showing that E21R antagonises both GM-CSF but 
not TNF-a-mediated stimtilation of human neutrophils (A), and both E21R and E21K 

10 also antagonise neurtrophil stimulation by CHO cell-derived GM-CSF (B). In panel A, 
titrations of E, co//-derived wild type GM-CSF (•), TNF-a (♦) and E21R (■) are 
shown. In antagonistic experiments, E21R was titrated against Ing/ml of E, co//-derived 
GM-CSF (□) or 3ng/ml TNF-a (0). In panel B, titrations of CHO cell-derived wild type 
GM-CSF (O), E21R (■) and E21K (a) are shown. In antagonistic experiments, E21R 

15 (□) or E21K (a) were titrated against 3ng/ml CHO cell-derived GM-CSF, Each value 
represents the mean of triplicate determinations and error bars represent the SEM. 

EXAMPLE 1 

Expression of wild type and GM-CSF Arg^'' and GM-CSF Lys^'' in an 
20 E. co/i expressed system 

Wild type GM-CSF was expressed in E. coli using a plasmid (designated pshGM-CSF) 
containing a synthetic human GM-CSF cDNA cloned into the E, coli expression vector 
pIN-III-OmpH3, a derivative of the vector pIN-III-OmpA2 (Ghrayeb a/, 1984). 
GME21R was expressed from the plasmid pSGM21.1 containing Glu^^Arg^^ 
25 substitution and was derived from the pSGM-CSF parental plasmid. GME21K was 
expressed from the plasmid pSGM21.4 containing Glu — Lys* substitution and was 
derived from the pSGM-CSF parental plasmid. 

pSGM21 was generated by initially eliminating a SacII site from the wild type GM-CSF 
30 using oligonucleotide cassette mutagenesis to generate plasmid pSGMVl. A 64 bp Nco 
1 /SacII fragment was then excised from the pSGMVl plasmid and replaced by double- 
stranded 64bp oligonucleotides containing the appropriate mutation in the DNA sequence. 
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pSGM21.4 was generated by excising an 88 bp Bgll 1/SacII fragment from pSGFl and 
replacing it with 88bp oligonucleotides containing the appropriate mutation site directed 
mutagenesis (ZoUer & Smith, 1984). 

5 Protein was expressed in either MCI 061, for wild type GM-CSF or BL21 for GME21R 
or GME21K, after induction by isopropyl p-D-thiogalactoside and recovered from the 
periplasmic space by osmotic shock (Koshland and Botstein, 1980), 

GM-CSF protein was purified using a monoclonal antibody 4A12 generated in the 
10 laboratory coupled to Sepharose beads. Further purification was achieved by reversed 
phase HPLC using a BioRad controller and a Brownlee Aquaport C8 100 x 10mm 
column. GM-CSF was eluted using a 30-50% gradient of acetonitrile in 0.1% 
trifluoroacetic acid. 

15 Resultant purified GM-CSF was lyophilised and resuspended in 1 x PBS before being 
quantitated by HPLC gel filtration. Samples were fractionated on a Beckman 
Ultraspherogel SEC3000 7.5 x 300mm using a O.IM Na Phosphate pH 7.0/OlM Na2S04 
mobile phase. Purity was estimated at >95% and area under peaks corresponding to GM- 
CSF integrated as the extinction coefficient of 0,95 absorbance units.ml.mg"^ 

20 

EXAMPLE 2 
Visualisation of mutant GM-CSF protein 

GM-CSF unpurified or purified from E, coli was size-fractionated by NaDodSo4/12.5% 
w/v polycarylamide gel electrophoresis (Laemmli, 1970). For Western blot analysis, 
25 protein was transferred to nitrocellulose as described (Towbin et al 1979). Filters were 
probed with a sheep anti-GM-CSF followed by a second layer of biotinylated-rabbit anti- 
sheep IgG, After a fiirther incubation with an avidin-biotinylated-horseradish peroxidase 
conjugate, the complex was visualised using a diaminobenzidine substrate solution. For 
silver staining, the method of Morrissey (1981) was used. 

30 
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EXAMPLE 3 
Stimulation of haemopoietic cell proliferation 

The human erythroleukaemia cell line TF-1 (and myeloid leukaemia) cells were used to 
5 measure the proliferative function of GM-CSF and GM-CSF Arg^^ . Proliferation of TF- 1 
cells were measured by the ability to incorporate [^H]-thymidine in response to increasing 
doses of GM-CSF. This assay was performed as described by Lopez et al (1988). 

EXAMPLE 4 

10 Functional activation of human granulocytes and monocytes 

The superoxide anion production assay was carried out as previously described (Lopez 
etal 1986). 

EXAMPLES 

15 Radioreceptor assay 

(a) Radioiodination of GM-CSF. 

Yeast derived human GM-CSF or E. co/i-derived human GM-CSF was radioiodinated by 
the ICl method (Contreras et al, 1983). lodinated protein was separated from free I 
by chromatography on a Sephadex G-25 PDIO colunm (Pharmacia, Uppsala, Sweden), 

20 equilibrated in phosphate buffered saline (PBS) containing 0.02% w/v Tween 20, and 
stored at A'^C for up to 4 weeks. Before use, the iodinated protein was purified from 
Tween and non-protein-associated radioactivity by cation exchange chromatography on 
a 0,3ml CM-Sepharose CL-6B column (Pharmacia) and stored at 4**C for up to 5 days. 
The radiolabelled GM-CSF retained >90% biological activity as judged from titration 

25 curves using non-iodinated GM-CSF as controls. 

(b) Competition binding assays. 

Competition for binding to high affinity and low affinity receptors used stably transfected 
CHO cell lines expressing either the a and p chains, or the a chain alone. The cells were 
30 suspended in binding mediima consisting of RPMI-1640 supplemented with 20mmol/l 
HEPES and 0.5% w/v bovine serum albumin (BSA) and 0.1% w/v sodivim azide. 
Typically, equal volumes (50^1) of 4 x 10"* CHO cells, iodinated GM-CSF and different 
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concentrations of GM-CSF and GM-CSF Arg^^ were mixed in siliconised glass tubes for 
3 hr at 4**C. At the end of the incubation period, cell suspensions were overlaid on 0.2ml 
foetal calf serum (FCS) at 4®C, centrifiiged in a Beckman Microfuge 12, and the tip of 
each tube containing the visible cell pellet cut off and counted in a ganuna counter. 
5 Specific coimts were determined by first subtracting the counts, obtained in the presence 
of excess wild type GM-CSF. 

EXAMPLE 6 
Generation of hGM-CSF Variants 

10 By way of example only, the generation of GM-CSF Arg^^ is hereinafter described in 
detail. A human GM-CSF cDNA was subjected to mutagenesis to introduce the amino 
acid Arg for Glu at position 21. Two niutants were obtained, one containing the 
Glu^^Arg mutation and a second one containing a double mutation X*^— >Ile and 
Glu^WArg. These mutants were cloned into the expression system piN OMPIII and 

15 expressed in E, colt Wild type (WT) GM-CSF was expressed in MC1061. GM-CSF 
Arg^^ could not be expressed in MC106L Of twenty strains tested for GM-CSF Arg^* 
expression, BL21 was the highest producer sind used for subsequent studies.i^. 

To obtain purified GM-CSF Arg^^ in high yields a two-step purification procedure was 
20 devised. In the first step, GM-CSF Arg^^ was purified by an affinity column constructed 
with a monoclonal antibody (4A12) that binds to GM-CSF in solution and with high 
affinity. Affinity-purified GM-CSF Arg^^ was then purified by reverse-phase HPLC and 
quantitated by HPLC before being analysed for biological and binding activities. 

25 It was found that E, co//-derived GM-CSF Arg^^ was unable to enhance neutrophil O2. 
production up to a concentration of 3,000 ng/ml (Figure 1). This is different to the 
inventors' previous results with CHO-derived (i.e. glycosylated) GM-CSF Arg^^ which 
was able to enhance neutrophil function at approximately 30 ng/ml which represents a 
300 fold reduced potency compared to wild type GM-CSF (Lopez et al, 1992). 
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Despite its inability to activate neutrophils, E. co//-derived GM-CSF Arg^^ was able to 
bind as well as wild type GM-CSF to the a-chain of the GM-CSF receptor (Figure 3). 
In contrast, GM-CSF Arg^^ exhibited an approximate 100-fold reduction in binding to the 
5 aP GM-CSF receptor complex (Figure 3) indicating that the influence of the P chain has 
been selectively lost. 

This is the first time that a GM-CSF mutant is shown to have imaltered binding to the 
GM-CSF receptor a-chain as well as being devoid of agonistic activity. This indicates 
10 that whilst binding to the a chain is necessary for GM-CSF activity it is not sufficient, 
and that GM-CSF bmding to the p chain is required for GM-CSF-mediated activation. 

Since E, coli-dcnved GM-CSF Arg^^ was not able to stimulate neutrophils yet fully 
boimd the GM-CSF receptor a chain, it was tested for antagonistic activity. The 
15 inventors foxmd that this mutant fiilly inhibited the effect of wild type GM-CSF with an 
approximately 300-fold excess required to induce 50% inhibition of E, co/i-derived wild 
type GM-CSF (Figure 1). This antagonistic effect was specific for GM-CSF as judged 
by the lack of antagonistic effect of GM-CSF Arg^^ on TNF enhancement of neutrophil 
O2" production (Figure 2). 

20 

The antagonistic effect of E. co/z-derived GM-CSF Arg^^ was present whether wild type 
GM-CSF was expressed in E. coli (Figure 5A), yeast (Figure 5B) or CHO cells (Figure 
5C). In keeping with the differences in binding affinity between heavily glycosylated 
CHO GM-CSF (lower affinity), partially glycosylated yeast GM-CSF (intermediate 
25 affinity) and unglycosylated E, coli GM-CSF (higher affinity), E. co//-derived GM-CSF 
Arg^^ antagonised better the CHO wild type GM-CSF (Figure 5). 

The antagonism of E, co/z-derived GM-CSF Arg^^ was not restricted to proliferation of 
the established TF-1 cell line but was also seen in primary myeloid leukaemias. In three 
30 different leukaemias, £. co/f-derived GM-CSF Arg^^ antagonised the proliferative effect 
of wild type E. coli GM-CSF with an EC50 that varied with each leukaemia (Figure 6). 
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These results show that an unglycosylated GM-CSF molecule with a mutated Glu for an 
Arg in position 21 of the first a-helix is able to antagonise native GM-CSF. 

Since the mutated Glu in GM-CSF is in a position where the same acidic residue or 
5 similar acidic residues (e.g. Asp) are present in related growth factors (see Table 2), this 
invention extends to antagonistic molecules for these growth factors constructed by 
incorporating the analogous charge reversal mutation. In particular, given that the GM- 
CSF, IL-3 and IL-5 receptor share the p chain, the Glu^^ in IL-3 and the Glu*^ in IL-5 
are predicted to play a similar role. Other variant HGFs are shown in Examples 3 to 22 
10 in which the equivalent or similar amino acid residue to Glu^* of hGM-CSF is replaced 
by either Arg or Lys. In these Examples, the amino acid sequences are provided for the 
relevant portion of the first a-helix carrying the substitution (see Table 2). 

EXAMPLE 7 

15 hGM-CSF Lys^"* 

His Val Asn Ala He Gin Lys Ala Arg Arg Leu Leu Asn Leu (SEQ ID NO. 23) 

EXAMPLE 8 
hlL-5 Lys" 

20 Ala Leu Val Lys Lys Thr Leu Ala Leu Leu Ser Thr His Arg Thr Leu (SEQ ID N0.24) 

EXAMPLE 9 
hlL-S Arg" 

Ala Leu Val Lys Arg Thr Leu Ala Leu Leu Ser Thr His Arg Thr Leu (SEQ ID NO. 25) 

25 

EXAMPLE 10 
hlL-3 Variants 

Asn Met He Asp Lys He He Thr His Leu hIL-3 Lys^^ (SEQ ID NO. 26) 

Asn Met He Lys Glu He He Thr His Leu hIL-3 Lys^' (SEQ ID NO. 27) 

30 Asn Met He Asp Arg He He Thr His Leu hIL-3 Arg^^ (SEQ ID NO. 28) 

Asn Met He Arg Glu He He Thr His Leu hIL-3 Arg^^ (SEQ ID NO. 29) 

Asn Met He Lys Lys He He Thr His Leu hIL-3 Lys^* Lys^^ (SEQ ID NO. 30) 
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Asn Met He Arg Arg He He Thr His Leu ML-3 Arg^^ Arg^^ (SEQ ID NO. 31) 

EXAMPLE 11 
hIL-2 Lys^O 

5 Leu Leu Leu Lys Leu Gin Met He Leu (SEQ ID NO. 32) 

EXAMPLE 12 
liIL-2 Arg2" 

Leu Leu Leu Arg Leu Gin Met He Leu (SEQ ID NO. 33) 

10 

EXAMPLE 13 
hIL-4 Lys^2 

lie Thr Leu Gin Lys He He Lys Thr Leu (SEQ ID NO. 34) 

15 EXAMPLE 14 

IilL-4 Ai^" 

He Thr Leu Gin Arg He He Lys Thr Leu (SEQ ID NO. 35) 

EXAMPLE 15 
20 hIL-6 Lys" 

Arg Tyr He Leu Lys Gly He Ser Ala Leu Arg Lys (SEQ ID NO. 36) 

EXAMPLE 16 
hIL-6 Arg22 

25 Arg Tyr He Leu Arg Gly He Ser Ala Leu Arg Lys (SEQ ID NO. 37) 

EXAMPLE 17 
hIL-7 Lys" 

Gly Asp Ghi Tyr Lys Ser Val Leu Met Val Ser He (SEQ ID NO. 38) 

30 
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EXAMPLE 18 
hIL-7 Arg" 

Gly Asp Gin Tyr Arg Ser Val Leu Met Val Ser He (SEQ ID NO. 39) 

5 . 

EXAMPLE 19 
hIL-9 Lys" 

Ala Gly He Leu Lys He Asn Phe Leu lie Asn Lys Met Gin Glu Asp (SEQ ID NO. 40) 

10 EXAMPLE 20 

hIL-9 Arg" 

Ala Gly He Leu Arg He Asn Phe Leu He Asn Lys Met Gin Glu Asp (SEQ ID NO. 41) 

EXAMPLE 21 

15 hlL-lO Lys^s 

Asn Met Leu Arg Lys Leu Arg Asp Ala Phe Ser (SEQ ID NO. 42) 

EXAMPLE 22 
hIL-10 Arg^^ 

20 Asn Met Leu Arg Arg Leu Arg Asp Ala Phe Ser (SEQ ID NO. 43) 

EXAMPLE 23 
hG-CSF Lys*' 

Phe Leu Leu Lys Cys Leu Lys Ghi Val Arg Lys He (SEQ ID NO. 44) 

25 

EXAMPLE 24 
hG-CSF Arg" 

Phe Leu Leu Lys Cys Leu Arg Ghi Val Arg Lys He (SEQ ID NO. 45) 



30 
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EXAMPLE 25 
hEPO Lys^® 

Tyr Leu Leu Glu Ala Lys Lys Ala Glu Asn He Thr Thr Gly (SEQ ID NO. 46) 

5 

EXAMPLE 26 
hEPO Argi® 

Tyr Leu Leu Glu Ala Lys Arg Ala Glu Asn He Thr Thr Gly (SEQ ID NO. 47) 

10 Those skilled m the art will appreciate that the invention described herein is susceptible 
to variations and modifications other than those specifically described. It is to be 
understood that the invention includes all such variations and modifications. The 
invention also includes all of the steps, features, compositions and compounds referred 
to or indicated in this specification, individually or collectively, and any and all 

15 combinations of any two or more of said steps or features. 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(I) APPLICANT 

(other than the US): MEDVET SCIENCE PTY LTD 
APPLICANT/INVENTORS 

(US only): LOPEZ. A.F.. SHANNON, M.F. and VADAS. M.A. 

(ii) TITLE OF INVENTION: "Haemopoietic Growth Factor 
Antagonists" 

(ill) NUMBER OF SEQUENCES: 47 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Davies Collison Cave 

(B) STREET: 1 Little Collins Street 

(C) CITY: Melbourne 

(D) STATE: Victoria 

(E) COUNTRY: Australia 

(F) ZIP: 3000 

(V) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: floppy disc 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentin Release #1.0, Version #1.25 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: International PCT App. 

(B) FILING DATE: 28-JUL-1994 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: Provisional AU PM0186 

(B) FILING DATE: 28-JUL-1993 

(C) APPLICATION NUMBER: Provisional AU PM4772 

(D) FILING DATE: 30-MAR-1993 

(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: HUGHES. DR E JOHN L 

(C) REFERENCE/DOCKET NUMBER: EJH/EK 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: +61 3 254 2777 

(B) TELEFAX: +61 3 254 2770 
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(2) INFORMATION FOR SEQ ID NO. 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acid residues 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 1: 



His Val Asn Ala lie Gin Xaa Ala Arg Arg Leu Leu Asn Leu - 



(2) INFORMATION FOR SEQ ID NO, 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 2: 



Ala Leu Val Lys Xaa Thr Leu Ala Leu Leu Ser Thr His Arg Thr Leu 



(2) INFORMATION FOR SEQ ID NO . 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acid residues 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 3: 



Asn Met lie Xaa Xaa lie lie Thr His Leu 
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(2) INFORMATION FOR SEQ ID NO . 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

( D ) TOPOLOGY : 1 ineax 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO . 4: 



Leu Leu Leu Xaa Leu Gin Met lie Leu 



(2) INFORMATION FOR SEQ ID NO. 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 5: 



lie Tlir Leu Gin Xaa lie lie Lys Thr Leu 



(2) INFORMATION FOR SEQ ID NO. 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 6: 



Arg Tyr lie 



Leu Xaa Gly lie Ser Ala Leu Arg Lys 
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(2) INFORMATION FOR SEQ ID NO . 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 7: 



Gly Asp Gin Tyr Xaa Ser Val Leu Met Val Ser lie 



(2) INFORMATION FOR SEQ ID NO. 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO . 8: 



Ala Gly lie Leu Xaa lie Asn Phe Leu lie Asn Lys Met Gin Glu Asp 



(2) INFORMATION FOR SEQ ID NO. 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO . 9: 



Asn Met Leu Arg Xaa Leu Arg Asp Ala Phe Ser 
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(2) INFORMATION FOR SEQ ID NO. 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 10: 



Phe Leu Leu Lys Cys Leu Xaa Gin Val Arg Lys lie 



(2) INFORMATION FOR SEQ ID NO, 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 11: 



Tyr Leu Leu Glu Ala Lys Xaa Ala Glu Asn lie Thr Thr Gly 



(2) INFORMATION FOR SEQ ID NO. 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 12: 



His Val Asn Ala lie Gin Glu Ala Arg Arg Leu Leu Asn Leu 
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(2) INFORMATION FOR SEQ ID NO. 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 

(B) TYPE: amino acid 

(C) STRANDEDNESS ; single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 13: 



Ala Leu Val Lys Glu Thr Leu Ala Leu Leu Ser Thr His Arg Thr Leu 



(2) INFORMATION FOR SEQ ID NO. 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 14: 



Asn Met lie Asp Glu lie lie Thr His Leu 



(2) INFORMATION FOR SEQ ID NO. 15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 15: 



Leu Leu Leu Asp Leu Gin Met lie Leu 
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(2) INFORMATION FOR SEQ ID NO. 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 10 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(Xi) "SEQUENCE DESCRIPTION: SEQ ID NO. 16: 



lie Thr Leu Gin Asp lie lie Lys Thr Leu 



(2) INFORMATION FOR SEQ ID NO. 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 17: 



Arg Tyr lie Leu Asp Gly lie Ser Ala Leu Arg Lys 



(2) INFORMATION FOR SEQ ID NO. 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 18: 



Gly Asp Gin Tyr Glu Ser Val Leu Met Val Ser lie 
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(2) INFORMATION FOR SEQ ID NO. 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 19: 



Ala Gly lie Leu Asp lie Asn Phe Leu lie Asn Lys Met Gin Glu Asp 



(2) INFORMATION FOR SEQ ID NO. 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 

(B) TYPE; amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 20: 



Asn Met Leu Arg Asp Leu Arg Asp Ala Phe Ser 



(2) INFORMATION FOR SEQ ID NO. 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 21: 



Phe Leu Leu Lys Cys Leu Glu Gin Val Arg Lys lie 
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(2) INFORMATION FOR SEQ ID NO. 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 22: 



Tyr Leu Leu Glu Ala Lys Glu Ala Glu Asn lie Thr Thr Gly 



(2) INFORMATION FOR SEQ ID NO, 23: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 14 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 23: 



His Val Asn Ala lie Gin Lys Ala Arg Arg Leu Leu Asn Leu 



(2) INFORMATION FOR SEQ ID NO. 24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 24: 



Ala Leu Val Lys Lys Thr Leu Ala Leu Leu Ser Thr His Arg Thr Leu 
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(2) INFORMATION FOR SEQ ID NO. 25: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 25: 



Ala Leu Val Lys Arg Thr Leu Ala Leu Leu Ser Thr His Arg Thr Leu 



(2) INFORMATION FOR SEQ ID NO. 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 26: 



Asn Met lie Asp Lys lie lie Thr His Leu 



(2) INFORMATION FOR SEQ ID NO. 27: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 27: 



Asn Met lie 



Lys Glu lie lie Thr His Leu 
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(2) INFORMATION FOR SEQ ID NO. 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: polypeptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO, 28: 



Asn Met lie Asp Arg lie lie Thr His Leu 



(2) INFORMATION FOR SEQ ID NO. 29: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 29: 



Asn Met lie Arg Glu lie lie Thr His Leu 



(2) INFORMATION FOR SEQ ID NO. 30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 30: 



Asn Met lie Lys Lys lie lie Thr His Leu 
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(2) INFORMATION FOR SEQ ID NO. 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) ' SEQUENCE DESCRIPTION: SEQ ID NO . 31: 



Asn Met lie Arg Arg lie lie Thr His Leu 



(2) INFORMATION FOR SEQ ID NO. 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 32: 

Leu Leu Leu Lys Leu Gin Met lie Leu 



(2) INFORMATION FOR SEQ ID NO. 33: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 9 

' (B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 33: 



Leu Leu Leu Arg Leu Gin Met lie Leu 
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(2) INFORMATION FOR SEQ ID NO, 34: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 10 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 34: 



lie Thr Leu Gin Lys lie lie Lys Thr Leu 



(2) INFORMATION FOR SEQ ID NO . 35: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 35: 



lie Thr Leu Gin Arg lie lie Lys Thr Leu 



(2) INFORMATION FOR SEQ ID NO . 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 12 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 36 i 



Arg Tyr lie Leu Lys Gly lie Ser Ala Leu Arg Lys 
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(2) INFORMATION FOR SEQ ID NO. 37: 

i (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 12 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 37: 



Arg Tyr lie Leu Arg Gly lie Ser Ala Leu Arg Lys 



(2) INFORMATION FOR SEQ ID NO, 38: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 

(B) TYPE: amino acid 

( C ) STRANDEDNESS : s ingl e 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO . 38: 



Gly Asp Gin Tyr Lys Ser Val Leu Met Val Ser lie 



(2) INFORMATION FOR SEQ ID NO. 39: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 39: 



Gly Asp Gin Tyr Arg Ser Val Leu Met Val Ser lie 
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(2) INFORMATION FOR SEQ ID NO, 40: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO . 40: 



Ala Gly lie Leu Lys lie Asn Phe Leu lie Asn Lys Met Gin Glu Asp 



(2) INFORMATION FOR SEQ ID NO. 41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 

(B) TYPE: cimino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 41: 



Ala Gly lie Leu Arg lie Asn Phe Leu lie Asn Lys Met Gin Glu Asp 



(2) INFORMATION FOR SEQ ID NO. 42: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 42: 



Asn Met Leu Arg Lys Leu Arg Asp Ala Phe Ser 
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(2) INFORMATION FOR SEQ ID NO. 43: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO . 43: 



Asn Met Leu Arg Arg Leu Arg Asp Ala Phe Ser 



(2) INFORMATION FOR SEQ ID NO, 44: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 

(B) TYPE: cimino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 44: 



Phe Leu Leu Lys Cys Leu Lys Gin Val Arg Lys lie 



(2) INFORMATION FOR SEQ ID NO. 45: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 12 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 45: 



Phe Leu Leu Lys Cys Leu Arg Gin Val Arg Lys lie 
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(2) INFORMATION FOR SEQ ID NO. 46: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 46: 



Tyr Leu Leu Glu Ala Lys Lys Ala Glu Asn lie Thr Thr Gly 



(2) INFORMATION FOR SEQ ID. NO. 47: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO. 47: 



Tyr Leu Leu 



Glu Ala Lys Arg Ala Glu Asn lie Thr Thr Gly 
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CLAIMS: 

1. A modified haemopoietic growtii factor (HGF) characterised by being in 
unglycosylated form and comprising a sequence of amino acids within a first a-hehx 
wherein one or more exposed amino acids in said first a-helix having acidic or acidic-like 
properties are substituted with a basic amino acid residue. 

2. A modified HGF according to claim 1, wherein said HGF is a modified form of 
an HGF selected from granulocyte-macrophage colony-stimulating factor (GM-CSF), 
interieukin (LL) -2, IL-3, IL^, IL-S, IL-6, 11-7, IL-P, IL-10, G-CSF, erythropoietin 
(EPO). 

3. A modified HGF according to claim 2 wherein said HGF is a modified form of 
GM-CSF. 

4. A modified HGF according to claim 1 or 2 or 3 wherein said HGF is of human, 
livestock animal, companion animal or laboratory test animal origin. 

5. A modified HGF. according to claim 4 wherein said HGF is of human origin. 

6. A modified HGF according to any one of the preceding claims wherein the acidic 
amino acid residue on the first a-helix is Glu and/or Asp and the basic amino acid 
residue substituted therefor is Arg and/or Lys. 

7. A modified HGF comprising an amino acid sequence in the first a-helix of said 
HGF selected from the group consisting of: 

i) His Val Asn Ala lie Gin Xaa Ala Arg Arg Leu Leu Asn Leu; 

ii) Ala Leu Val Lys Xaa Thr Leu Ala Leu Leu Ser Thr His Arg 
Thr Leu; 

iii) Asn Met lie Xaa Xaa lie lie Thr His Leu; 

iv) Leu Leu Leu Xaa Leu Gin Met lie Leu; 

v) lie Thr Leu Gin Xaa lie lie Lys Thr Leu; 
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vi) Arg Tyr lie Leu Xaa Gly lie Ser Ala Leu Arg Lys; 

vii) Gly Asp Gin Tyr Xaa Ser Val Leu Met Val Ser lie; 

viii) Ala Gly lie Leu Xaa lie Asn Phe Leu lie Asn Lys Met Gin 
Glu Asp; 

ix) Asn Met Leu Arg Xaa Leu Arg Asp Ala Phe Ser; 

x) Phe Leu Leu Lys Cys Leu Xaa Gin Val Arg Lys lie; 

xi) Tyr Leu Leu Glu Ala Lys Xaa Ala Glu Asn lie Thr Thr Gly; 

wherein Xaa is a basic amino acid, selected firom the group consisting of Arg and Lys and 
wherein said modified HGF is in iinglycosylated form and acts as an antagonist for at 
least one property of the corresponding native HGF. 

8. A modified HGF according to claim 7 wherein the HGF is a modified form of an 
HGF selected fi^om the list consisting of GM-CSF, IL-2, IL-3, IL-4, IL-5, IL-6, 11-7, IL-9, 
IL-10, G-CSF, EPO. 

9. A modified HGF according to claim 8, wherein the variant HGF is a modified 
form of GM-CSF, 

10. A modified HGF according to claim 7 or 8 wherein Xaa is Arg. 

11. A modified human GM-CSF in imglycosylated form having an amino acid 
sequence in a first a-helix comprising His Val Asn Ala He Gin Arg Ala Arg Arg Leu 
Leu Asn Leu. 

12. A modified human GM-CSF in unglycosylated form having an amino acid 
sequence in a first a-helix comprising His Val Asn Ala He Gin Lys Ala Arg Arg Leu Leu 
Asn Leu. 

13. A modified human IL-5 in unglycosylated form having an amino acid sequence 
in a first a-helix comprising 

Ala Leu Val Lys Lys Thr Leu Ala Leu Leu Ser Thr His Arg Thr Leu. 
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14. A modified human IL-5 in imglycosylated form having an amino acid sequence 
in a first a-helix comprising 

Ala Leu Val Lys Arg Thr Leu Ala Leu Leu Ser Thr His Arg Thr Leu. 



15. A modified human IL-3 in imglycosylated form having an amino acid sequence 
in a first a-helix selected firom the list consisting of: 

Asn Met lie Asp Lys He He Thr His Leu; 
Asn Met He Lys Glu He He Thr His Leu; 
Asn Met He Asp Arg He He Thr His Leu; 
Asn Met He Arg Glu He He Thr His Leu; 
Asn Met He Lys Lys He He Thr His Leu; and 
Asn Met He Arg Arg He He Thr His Leu. 

16. A modified human IL-2 in imglycosylated form having an amino acid sequence 
in a first a-helix comprising 

Leu Leu Leu Lys Leu Gin Met He Leu. 

17. A modified human IL-2 in imglycosylated form having an amino acid sequence 
in a first a-helix comprising 

Leu Leu Leu Arg Leu Gin Met He Leu. 

18. A modified human IL-4 in imglycosylated form having an zmiino acid sequence 
in a first a-helix comprising 

He Thr Leu Gin Lys He He Lys Thr Leu. 

19. A modified human IL-4 in imglycosylated form having an amino acid sequence 
in a first a-helix comprising 

He Thr Leu Gin Arg He He Lys Thr Leu. 
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20. A modified human IL-4 in unglycosylated form having an amino acid sequence 
in a first a-helix comprising 

Arg Tyr He Leu Lys Gly He Ser Ala Leu Arg Lys. 

21. A modified human IL-4 in unglycosylated form having an amino acid sequence 
in a first a-helix comprising 

Arg Tyr He Leu Arg Gly He Ser Ala Leu Arg Lys. 

22. A modified human IL-4 in unglycosylated form having an anuno acid sequence 
in a first a-helix comprising 

Gly Asp Gin Tyr Lys Ser Val Leu Met Val Ser He. 

23. A modified human IL-4 in imglycosylated form having an amino acid sequence 
in a first a-helix comprising 

Gly Asp Ghi Tyr Arg Ser Val Leu Met Val Ser He. 

24. A modified human IL-4 in imglycosylated form having an amino acid sequence 
in a first a-helix comprising 

Ala Gly He Leu Lys He Asn Phe Leu He Asn Lys Met Gin Glu Asp. 

25. A modified hxraian IL-4 having an amino acid sequence in a first a-helix 
comprising 

Ala Gly He Leu Arg He Asn Phe Leu He Asn Lys Met Gin Glu Asp. 

26. A modified hmnan IL-4 in unglycosylated form having an amino acid sequence 
in a first a-helix comprising 

Asn Met Leu Arg Lys Leu Arg Asp Ala Phe Ser. 

27. A modified human IL-4 in imglycosylated form having an amino acid sequence 
in a first a-helix comprising 

Asn Met Leu Arg Arg Leu Arg Asp Ala Phe Ser. 
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28. A modified human IL-4 in unglycosylated fomi having an amino acid sequence 
in a first a-helix comprising 

Phe Leu Leu Lys Cys Leu Lys Gin Val Arg Lys He. 

29. A modified hxmian IL-4 in unglycosylated forni having an anuno acid sequence 
in a first a-helix comprising 

Phe Leu Leu Lys Cys Leu Arg Gin Val Arg Lys He. 

30. A modified human IL-4 in unglycosylated form having an amino acid sequence 
in a first a-helix comprising 

Tyr Leu Leu Glu Ala Lys Lys Ala Glu Asn lie Thr Thr Gly. 

31. A modified himian IL-4 in unglycosylated form having an amino acid sequence 
in a first a-helix comprising 

Tyr Leu Leu Glu Ala Lys Arg Ala Glu Asn lie Thr Thr Gly. 

32. A method of ameliorating the aberrant effects of ah endogenous HGF in a 
mammal, said method comprising administering to said mammal an effective amount of 
a modified HGF characterised by being in unglycosylated form and comprising a 
sequence of amino acids within a first a-heliz wherein one or more exposed anuno acids 
in said first a-helix having acidic or acidic-like properties are substituted with a basic 
amino acid residue. 

33. A method according to claim 32 wherein the modified HGF is selected from the 
group consisting of: 

i) His Val Asn Ala lie Gin Xaa Ala Arg Arg Leu Leu Asn Leu; 

ii) Ala Leu Val Lys Xaa Thr Leu Ala Leu Leu Ser Thr His Arg 
Thr Leu; 

iii) Asn Met lie Xaa Xaa lie lie Thr His Leu; 

iv) Leu Leu Leu Xaa Leu Gin Met lie Leu; 

v) lie Thr Leu Gin Xaa lie lie Lys Thr Leu; 

vi) Arg Tyr lie Leu Xaa Gly lie Ser Ala Leu Arg Lys; 

vii) Gly Asp Gin Tyr Xaa Ser Val Leu Met Val Ser lie; 
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viii) Ala Gly lie Leu Xaa lie Asn Phe Leu lie Asn Lys Met Gin 
Glu Asp; 

ix) Asn Met Leu Arg Xaa Leu Arg Asp Ala Phe Ser; 

x) Phe Leu Leu Lys Cys Leu Xaa Gin Val Arg Lys lie; and 

xi) Tyr Leu Leu Glu Ala Lys Xaa Ala Glu Asn lie Thr Thr Gly; 

wherein Xaa is a basic amino acid selected from the group consisting of Arg and Lys and 
wherein said variant HGF is in imglycosylated form and acts as an antagonist for at least 
one property of the corresponding native HGF. 

34. A method according to claim 32 or 33 wherein the HGF is a modified form of an 
HGF selected from GM-CSF, IL.2, IL-3, IL.4, IL-5, IL-6, 11-7, IL-9, IL-10, G-CSF, 
EPO. 

35. A method according to claim 32 or 33 wherein the modified HGF is a modified 
human GM-CSF having an amino acid sequence in a first a-helix comprising His Val 
Asn Ala He Gki Arg Ala Arg Arg Leu Leu Asn Leu. 

36. A method according to claim 32 or 33 wherein the modified HGF is a modified 
human GM-CSF having an amino acid sequence in a first a-helix comprising 

His Val Asn Ala He Ghi Lys Ala Arg Arg Leu Leu Asn Leu. 

37. Use of one or more modified HGFs each as defined in claim 1 or 7 in the 
manufacture of a medicament for the treatment of the affects of an aberrant endogenous 
HGF. 

38. An agent comprising one or more modified HGFs each as defined in claim 1 or 
7 for treating the affects of an aberrant endogenous HGF. 

39. A pharmaceutical composition comprising one or more modified HGFs each as 
defined in claim 1 or 7 together with one or more pharmaceutically acceptable carriers 
and/or diluents. 
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CLAIMS 



1 A peptide cf 5-30 amino acids which peptide exhibits 
antagonistic activity directed against IL-6. 

2 A peptide of 5-30 amino acids which peptide exhibics 
antagonistic activity directed agaanst the a or p-chain of 
the IL-5 receptor. 

3 A peptide of 5-30 amino acids which peptide exhibits 
antagoniscic or agonistic IL-6 activity. 

4 A peptide acccrdir^ig to claim 1, 2 or 3 cf 5-20 amino 



5 A peptide according to claim. 4 of 5-12 amino acids. 
S A peptide according to claijpR 1, 2, 3, 4 or 5 having at 
least one string cf 5 consecutive amino acids long in common 
with one of the following anxuio acid sequences: 
STKn.IQFLQKKAKNL, IIJiSFKEB^SSLRALRQM QLSC?RKSFLSt:WC, 
IS/j FRSTFSLTTKAVLLVRKFQNS, MO^ASSVGSKFSKTQTFCGC, PEKPKl^LSCIVNE- 
A /^GW^CEWDGGR , NFTLKSEJ»*ATHK?ADCKAKRDTPTS , WVEAENALGKVTSDH , 
Ot PVYKyKFNPPHNLSV;^^ 

7 A peptide a^^c^ding to claim 3, 4 or 5 having at least 
one string of Sy«)nsecutive amino acids long in common with 

20 the following^^ino acid sequence; EWGPRSTPSLTT- 
KAVLLVRKFQNCTAED 

8 A p^tide composition, wherein at least two peptides 
accord^g to any of claims 1-7 are chemically linked directly 
or via spacer molecules. 

25 9 A peptide composition according to claim 8 wherein at 
least two peptides are linked with lysine. 
10 A peptide composition wherein at least two pep-cides 
>f^according to c^^^m 1, 2, 3, 4, or 5 having at least one 
KL2( string of S ironsecutive amino acids long in common with the 
iltr amino acid yfeequence RYILDGISALRK are linked with lysine. 



\ 



li A peptide composition acccrefing to claim 8, 9 or 10 
wherein ac lease four pectid^H are linked with branchinc 
oligolysines . 



Of: 



12 A mixture comprisi^ peptides and/or peptide 
5 compositions according to any of claims 1-11. 

13 Antibody specifically directed against a peptide cr a 
peptide ccmpositicn according to any of clains 1-11. 

14 Anti-idiotn^ic antibody raised against an antibody 
according to claim 13 . 

10 15 A pharmaceutical pr^aration comprising a peptide or a 
^peptide composition op^n antibody according to any of the 
above claims togeth^ with at least one suitable excipient 
for administration, 
lo Use of a pharmaceutical preparation according to claim 
15 15 in the treatment cr prevention of an IL-S related disease. 

17 Use of a peeJtide, peptide composition or antibody 
according to aliyone of claims 1-13 to clear extra-corporeal 
blood or h)/oo6. products from IL-6 or IL-S receptor molecules. 

18 A d^gnostic assay comprising a peptide or a peptide 
compaction or an antibody according to anyone of claims 

19 Use of a diagnos::ic assay according to claim 18 to 
detect or diagnose IL-o related disease in man or animals, 

20 Use of a peptide according to claim 7 to exert agonistic 
25 IL-6 activity at concentrations that are relatively 

equivalent to 7.5 to 120 m^/^I ^hen tested in vitro in a B9 
cell bio assay. 

21 Use of a peptide according. to claim 20 in cell-culture. 

22 A pharmaceutical preparation comprising a peptide 
30 according to claim 7 tcgether with at least one suitable 

excipient for administration. 

23 Use of a pharmaceutical preparation according to claim 
22 for topical or intra-mammary application. 

24 Use of a peptide/ cr peptide composition acccrding to 

3 5a anyone of cL5tf?ns 1-12 for the manufacture of a medicament for 
^ ^^^^^^^^^P^^^''^^^ -marnrary application. 
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PRELIMINARY AMENDMENT 



Box 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Please amend the above referenced application as indicated below prior to the 
calculation of the filing fee. 
IN THE CLAIMS: 



4. (Amaided) A p^tide according to claim 1 [, 2, or 3] of 5-20 amino acids. 



6. (Ammded) A pq)tide according to claim 1 L2,3,4, or 5] having at least one string of 5 
consecutive amino acids long in common with yone of the following amino add sequences: 
STKVLIQFLQKKAKlSfL, ILRSFKEFLQSSLRALRQM, QLSCFRKSPLSNWC, 
PRSTPSLTTKAVLLLVRKFQNS, MCVA^VGSKFSKTQTFQGC, 
PEKPKOT^CIVNEGKKMRCEWDGGr/ ^^TLKSEQATHKFADCKAKRDTPTS, 
WVEAENALGKVTSDH, or P\rnCVpNPPHNLSVIN, 

?• (Amended) A peptide according/to claim I [3, 4, or 5] having at least one string of 5 
consecutive amino acids long in oommon with the following amino acid sequence: 
EWGPRSTPSLTTKAVLIXVRKFQNSPAm 

8. (Amended) A peptide composition, wherein at least two peptides according to any of 
[claims 1-7] claim 1 are chemically linked directly or via spacer molecules. 



10. (Amended) A peptide composition whereinyat least two peptides according to claim 1 
[,2, 3, 4, or S] having at least one string of S consecutive amino acids long in common with 
the amino acid sequence RYILDGISALRK linked with lysine. 

11. (Amended) A pq)tide composition according to claim 8 [,9 or 10] wherein at least four 
pq)tides are linked with branching oligolysines. 

12. (Am^ded) A mixture comprising pq)tides and/or peptide compositions according to 
[any of claims 1-11] claim 1. 

13. (Amended) Antibody specifically directed against a peptide or a pq)tide composition 
according to [any of claims 1-11] claim 1. 



15. (Amended) A pharmaceutical prq)aration comprising a peptide or a peptide composition 
or an antibody according to [any of the above claims] claim 1 together with at least one 
suitable excipient for administration. 



Oh 



17. (AmCTded) Use of a pq)tide, pq)tide composition or antibody according to [anyone ot 
claims 1-13] claim 1 to clear extra-corporeal blood or blood products ficom lLr6 or IL-6 
receptor molecules. 



18. (Amwided) A diagnostic assay comprising a peptide [or a pq)tide composition or an 
antibody] according to [anyone of claims 1-13] claim L 



r\ 24. (Amended) Use of a pq)tide [, or pq)tide composition according to anyone of claims 1- 

12] claim 1 for the manufacture of a medicamait for topical or intra-mammary application. 

Please add the following new claims: 



25. A peptide according to claim 2 of 5-20 amino acids. 




26. A peptide according to claim 25 of 5-12 amino acids. 

27. A peptide according to claim 3 havinsf at least one string of 5 consecutive amino acids 
long in common with the following aminp add sequence: 
EWGPRSTPSLTIXAVLIXVMCFQl^AED. 

28. A peptide according to claim 2 of 5-20 amino acids. 



29. A peptide according to claim 28 of 5-12 amino acids. 



\ 30. A peptide according to claim 2 having at least one string of 5 consecutive amino acids 
AAjjV long in common with one of the following amino^id sequences: STKVLIQFLQKKAKNL, 
)P / ILRSFKEFLQSSLRALRQM, QI^CFRKSPL^N^ PRSTPSLTTKAVLLLVRKFQNS, 
/ MCVASSVGSKFSKTQTFQGC, PEKPKNJXCIVNEGKKMRCEWDGGR, 
NFn.KSEQATHKFADCKAKRDTPTS/WEA^ or 
PVYKVKPNPPHNLSVIN. 
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31. A peptide according to claim 2 having at le^t one string of 5 consecutive amino acids 
long in common with the following amino add sequ^ce: 
EWGPRSTPSLTTKAWJXVWa^QNSPA^ 



32. A peptide composition, wherein at least two pq)tides according to claims 2 are 
chemically linked directiy or via spacer molecules. 

33. A pq>tide composition according to claim 32 wherein at least two peptides are linked 
with lysine. 

34. A peptide composition according to claim 32 wherein at least four peptides are linked 
with branching oligolysines. 

35. A peptide composition wherein at least tWo peptides according to claim 2 having at least 
one string of S consecutive amino adds l^ig in common with the amino acid sequence 
RYILDGISALRK are linked witfi lysm^ 

36. A mixture comprising pq)tides according to claim 2. 

37. Antibody specifically directed against a peptide according to claim 2. 

38. Anti-idiotypic antibody raised against an antibody according to claim 37. 

39. A pharmaceutical preparation comprising a peptide according to claim 2 together with at. 
least one suitable excipient for administration. 

40. Use of a pharmaceutical preparation according to claim 39 in the treatment or 
prevention of an IL-6 related disease. 

41 • Use of a peptide according to claim 2 to clear extra-corporeal blood or blood products 
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from IL^ or IL-6 receptor molecules. 



42. A diagnostic assay comprising a pq>tide according to claim 2. 

43. Use of a diagnostic assay according to claim 42 to detect or diagnose ILr6 related 
disease in man or animals. 

44. Use of a pq)tide according to claim 31 to exert agonistic IL-6 activity at concratrations 
that are relatively equivalent to 7.5 to 120 micrograms/inl when tested in vitro in a B9 cell 
bio assay. 

45. Use of a peptide according to claim 44 in a cell-culture. 

46. A pharmaceutical preparation comprising a peptide according to claim 31 together with 
at least one suitable excipient for administration. 

47. Use of a pharmaceutical preparation according to claim 6 for topical or intra-mammary 
application. 

48. Use of a pq>tide according to claim 2 for the manufacture of a medicament for topical 
or intra-manmiary application. 

49. A peptide according to claim 3 of 5-20 amino acids. 

50. A peptide according to claim 49 of 5-12 amino acids. 

51. A peptide according to claim 3 having at least erne string of 5 consecutive amino acids 
long in common with one of the following amino/acid sequences: STKVLIQFLQKKAKNL, 
ILRSFKEFLQSSLRALRQM, QI^CFRKSPI^NVVC, PRSTPSLTTKAVLLLVRKFQNS, 
MCVASSVGSKFSKTQTFQGC, PEKPKOTSCIVNEGKKm 
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NFIIJCSEQATHKFADCKAKRDTPTS, W\nBAENALGKVTSDH, or 
PVYKVKPNPPHNLSVIN. / 

52. A pq)tide according to claim 3 having at ]mst one string of 5 consecutive amino adds 
long in common with the following amino ado sequence: 
EWGPRSTPSLTTKAVLIXVRKFQNSPAH^ 

53. A peptide composition, wherein at least two peptides according to claim 3 are 
chemically linked directly or via spacer molecules. 

54. A peptide composition according to claim 53 wherein at least two pq)tides are linl^ 
with lysine. 

55. A peptide composition wh^in at least tw|/peptides according to claim 3 having at least 
one string of 5 consecutive amino adds longOn common with the amino acid sequence 
RYILDGISALRK are linked with lysiney^ 

56. A pq>tide composition according to claim 53 wherein at least four peptides are linked 
with branching oligolysines. 

57. A pq>tide composition according to claim 55 wherein at least four peptides are linked 
with branching oligolysines. 

58. A mixture comprising peptides and/or peptide compositions according to claim 3. 

59. Antibody specifically directed against a peptide or a peptide composition according to 
claim 3. 

60. Anti-idiotypic antibody raised against an antibody according to claim 59. 
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61. A pharmaceutical prq)aration comprising a peptxdt or a pqptide composition or an 
antibody according to claim 3 together with at least one suitable excipirat for administration. 

62. Use of a pharmaceutical preparation according to claim 61 in the treatment or 
prevention of an IL-6 related disease. 

63. Use of a peptide, peptide composition or antibody according to claim 3 to clear extra- 
corporeal blood or blood products from IL-6 or IL-6 receptor molecules. 

64. A diagnostic assay comprising a pq)tide according to claim 3. 

65. Use of a diagnostic assay according to claim 64 to detect or diagnose IL-6 related 
disease in man or animals. 

65. Use of a peptide according to claim 3 for the manufacture of a medicament for topical 
or intra-mammary application. 

66. Use of a peptide according to claim 52 to exert agonistic IL-6 activity at concentrations 
that are relatively equival^t to 7.5 to 120 micrograms/ml when tested in vitro in a B9 cell 
bio assay. 

67. Use of a peptide according to claim 66 in a cell-culture. 

68. A pharmaceutical prq>aration comprising a peptide according to claim 52 together with 
at least one suitable excipient for administration. 

69. Use of a pharmaceutical preparation according to claim 68 for topical or intra-mammary 
application. 



70. Use of a peptide according to claim 3 for the manufacture of a medicam^t for topical 
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or intra-mammary application. 

— — - REMARKS 

The Office is respectfully requested to enter the above amendmCTt prior to the 
calculation of the filing fee. 



Date: December 18, 1998 
LBB/U 




[ice B. Bond 
Regis^tion No. 30,549 
ley for Applicants 
^SK, BimT & ROSSA 
P. O. Box 2550 

Salt Lake City, Utah 84110-2550 
Telephone: (801)532-1922 
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On page 15, line 27, after "PAED" please insert;;;£^EQ. ID. NO.: 1 1)-. 
On page 16, line 5, after "SVIN" please in^--^^<frD.l^. 10)-, 
On page 16, line 5, after "TSDH" please ins/--(SE9^0" 9)-; 
On page 16. line 5, after "FQGC" please in^(SEQ. ID. NO.: 6)-. 

TIM THF FIGURES 

On FIG. 1, after "SSLRALRQM" please insert -(SEQ. ID. NO.: 12)-; 
On FIG. 2, after "PPANITV" please insert --(SEQ. ID. NO.: 13)~; 
On FIG. 3, after "PHNLSVIN" please insert -(SEQ. ID. NO.: 14)-. 



TTM THF. ri AIMS: 



J„„ acids long in common wifl. one of fte following amino ao.d sequence . 

7 (Twice Amended) A peptide according to Cairn 1 having a. leas, one string of 5 consecutive 
PWr.PRSTPSLTTKAVLLLVRKFQNSPAED ( . SPn IT) NQ.; U) . 



,0 (Twice Antended) A peptide composition wherein at .east ^.o peptides according to claim t 
lilg at least one string of 5 consecu«ve amino acids long in common w.th the ammo acd 
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sequence 



RYILDGISALRK ^SF.O. TP. NO.: n are linked with lysine. 



27 (Amended) A peptide according to claim 3 having at least one string of 5 consecutive ammo 
acids long in common with the following amino acid sequence: 
EWGPRSTPSLTTKAVLLLVRKFQNSPAED fSRO. ID. NO.: U) . ^ 

30 (Amended) A peptide according to claim 2 having at least one string of 5 consecutive amino 
acids long in common with one of the following amino acid sequences: STKVLIQFLQKKAKNL 
(SEQJDJ^0i2}JLRSFKEFLQSSLRALRQM(mJD^ 
^Na^,PRSTPSLrrKAVLLLVRKFQNS^EQjaj^,^ 

(gpn TP NO- 6^ PEKPKNLSCIVNEGKKMRCEWPGGR (SFO TP. NO.: 7) . 
NFTLKSEQATHKFAPCKAKRDTPTS(SEQJPJ^,WEAENALGK^^^^ 

NO.: 9\ or PWKVKPNPPHNLSVIN f ^FO TP. NO^lOV^ 



3 1 (Amended) A peptide according to claim 2 having at least one string of 5 consecutive ammo 
acids long in common with the following amino acid sequence: 
EWGPRSTPSLTTKAVLLLVRKFQNSPAED (SFO. TP. NO.: IQ . 



35 (Amended) A peptide composition wherein at least two peptides according to claim 2 having 
at least one string of 5 consecutive amino acids long in common with the amino acid sequence 
RYILPGISALRK f^^FO TP NO.: n are linked with lysine. 
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52 (Amended) A peptide according ,o claim 3 having at least one string of 5 consecutive ammo 

on with the following amino acid sequence; 



acids long in comm 
p.y^po,T„<:, TTIf AVT.T.t.VRKfONSPAED ( SF.O. ID. NO.jJj 



55 (Amended) A peptide composition wherein at least two peptides according to claim 3 having 
at leas, one string of 5 consecutive amino acids long in common with the amino acid sequence 
RYILDGISALRK f^ipn m NO.-. 1) are linked with lys ine. 

KF.MARKS 

The application is to be amended without prejudice or disclaimer as previously set forth. 
Primarily, the amendments are sought to conform the application to a form more consistent with 

Office practice. 

The application is also to be amended to include a substitute SEQUENCE LISTING in 
conformity with 37 C.F.R. §§ 1.821-1.825. Submitted herewith is the substimte SEQUENCE 
LISTING, a copy of the substimte SEQUENCE LISTING in computer readable form, as well as a 
Statement Under 37 C.F.R. §§ 1.821(f) and 1.825. 
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